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%fi-t%&mmmc%, e—^ma tit nvmuwiiz 
we* tr- acox # y v <D{m&mtmm hyyt&m 

WEH l cor * ^ a j.- * L „ WEttlS 
Sr«W5*Rlk:B9K» 1 cor^:*^-? 5 

WEM 1 07^^3.^-^©»ftJ:Sr8ia-f S^Sbfttt 10 

awe* f-A 4- s #; t -rsfsig h ? y ? - 1 weie 2 » 

WE * ¥®cot6^^^BtfES-itiS^W¥©cotH^ (- 
± 9 WEfS 1 <n T 9 f- m— * L , WE!£ 1 co T 

t) i- J; 5 WESs 1 co t f » * frgnn L . mriam 1 

20 

fflrfET * f-^-rn- ? ^#©CO^Jp/V-y^^ffi|E^ 

[ff*Ji2] mmmmmm>b<D&Mmc£t), mm 
%\f-j*o>xtfy b&Mtmmm n yyytt <nwtr 

\c£<o mmrni <DTy- ^- p&mmL, WEigico 30 
Hfjtatitss9^B#^:jf^(o^j fti/u- -sm^ we * 

B#f*W^fe L cO$ij|l|),^- 7 "^Jsi4J; t)*< £<RH*£: 

-f-5#IflS*co|Sffl» 1 «E*»3t^«:*a8EftH4S 

So 

WE)tfc'-AC0X;jf y hOffiK&ttBifttt h V '7 * 

WEEStlifM^ cos M3tt- J; 9 , HtF^3tf — aco^tK 
•7 M£S£ WEtf $R hyy ; /t cofig-f tvt&r^m-rs 

we b -7 yy*mm&m&&<nmt)%ffii£vy7;umMiz 

x f - y rvu -f <5 -y- >- 7" y > j/ # © t . 

WEf- y-fjy 7 ?-®><r>mt) & mmi£-f > -/^mmc 

-^SrKfH-S-tf— ^'=>> f.D-^#ai, 

WBEf - > :/ y > ^ ^cottj/j 4- tiff Erii /t-y- > / i J.M Wl (c 

T^a^fri- \ ntlffi \-y yy IRMtfeW#SWW /J SriHST 50 
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HifE3t b'-A<D^df y h (Ofig^Wsema h y y v \m 
fBEHS^R, 

[»*JI 4 ] BffEiJfe'¥^«nUE h7y;? RUtft W¥ 
Sco1g<ig SrSJ^I- 5 fcioco * * >J ~h , BtE3f ^iJ" > 

* y coffi i Sritft it»g*M)S CTb1/E> * y coic 

CO 7fe^£ttf$aE»S^gHo 

5 ] SfrESe^^lrtimiEf-^T 0 y 
cow^fi i wse> * y con t coMictfcfj'j uy-cft-r-fo 5 c\ 

{to 

[»*JS 6 ] 3t^Wl-«IB'J^rii**«fc<oWf* hyyy 
WE* t--Aco^7}? y h co|4a*sffEtf n hyyy- &m 

m % h mi :ymso\t^>m 1 w^.x-n, 

tUEii 1 co T ^ f - = ^- ^ it L , BtEtff « F7-y^ 

we h -7 'yymm&m^m<Dmt)zmfe-y-yy*^mM{c 
x-v-yy/is-t&m 1 co-^-^ry 

ftflEM 1 (Df-yy y yy J ^m<Dmt)&mtZffife j y->'y°/\' 

mm^xmw-vft^" moMfc-v- >y°^mm-x m mm 1 

mmm & f - > wnsi m h o n » tc -r #a »^ w #® co 
til 7j Sr f - y r y y ^1- 3 n 2 co-y- > r y > t , 

mmm 2 n^-yy y ^^¥-acoffiy7(c: i 9 , huE^ 1 co 
yy^-r, ^-^co^i)ji^aiJ^-r§#t)]*ffl^¥St 

w l sfiEm' 2 co r ^ -r * m - 9 jh $ -a- fc tt«iT ; . itfi 

Ef— ?K = 7hp -^a*lb^ S *, |5]H#{CHt)E#») 
ft«fe-^^»# $ * 5Ct «r#m t r 5 7t^5^W#E 

^ w0tsfi/:tii^^t"[aSEfv:ffl7J r 7 >^ 4- 1> *>, WE 
DtE^®)t^itt5 z t t -t-5»jRJS 6 (cE«t 

[ 0 0 0 1 ] 



(3) 

3 

I mu-tm m $hif i w i± u - if - 1-- a & m ^ t 

KftjBEttfc: h 5 y 9M SrRIt, :»F7^ tfiotf 
fROlEIHH £«rfr 3 gg» tf- A 7 sK y h co$iJ 

[0 0 0 2] 

btw^ t — if— asttiAt-t- 5 ft £ » *f#5 v v -x\r_ y 
o TifTg: 1 7f£If (cK 19 iA7^ jtr -f ^ 7 ±Ic.bs 10 

[ 0 0 0 3] d CO/h $ < 15 '3 iA y b 

-ti t mtmy 4-v^y9 ^--fwu 

[0 0 0 4] jSE^jSiWtfra h 7 y * {C^^tK y 

[0 0 0 5] Ztlhomm^-7&. lf£HT©S«, 

1. T-Y^^cosw^^s^-rs^-fe^f- 20 

2. ft-fe>-tfwai^£l#iH1-3itiH§l 

4 . IH»SSiIfl2*|j«l»t«t l 7 L-CBft-f 5*Mfc 

[0 0 0 6] ±E*-fe^1?-CS3ti-S**^«toT3t^ 
sKy h tftfj 7y*ffi£ <D7X — % *15\H{$LW^z.%:®L 

#p-f"5o 30 

[0 0 0 7] rsHi^7t-txifx-S7t1-5^l:tJ:oTx 
•Y 7 7 ±0 K 7 y 7 t ft7 * = y h to h 7 y 7 IJfill&WM 
iV<mr- LT, T9^^-9 \c ± (3 Mfe U- 7X£3fer 
-i 7 ^Bi,:?aot» U )t77Ky h£ f- 7 y 7 Ji^SJ 

[0 0 0 8] 

iSg(cdo^T(i«^lH]SS<7)t-o^7-ir y K £¥!ftfii«> 
J& 9 ttltSifl^«t 9 7 * -# 777 [«] t by y 7 TjftcO 
{)iHPMS^-('.^-7-t: y ba«*£U l*«tf)»S^1f— # 40 

^7ir y h 4'|SSwt2i))D#^(- g »iWl-ai«i--5 77&Z)5 
#7 bJvtl^So rtbib CO (if--#VP-7°(^ 

icMmmz<mmfr<D*7* y v*m*.x. *fiofg# 

J$s#<b;h,5«fc 5&;f7-i? y Hi d{7R'R 177 7 77 
1*7*- *Xf- sJf/U— 7*tC 2 0a»S««D*7-|r y h 
fcJR&flUHl L, h 7 y y'ff § coS*I4'PI3! U ft* 
CO h 7 y * 7 7' a-. 7 -ft ^-tBtS £r f 7 5 3J- 7 -tr y h *• a 

i/^ff L, ' '--^3:A ' ■■ ' Yt Ltt -rtJi—-7\cm 

X. 50 
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[0 0 0 9] tt^^F, mmn^mit, bit, m 

itmikZsmLX, 7t7^7yco-^-?jf[pisSco7y 

3t-b 7if^ f># 5>tifcffi|llftlSfi#* a/d«* L, fi 
■KII*Sr««[{bL, rcofcfE*7> v?^yHUK, 7^ 
^Dyatyi dsp (7-^y/u- • y ; /f/i' • y°n-fe 
y if) ^T'&ll L , jgjE/«cKijm* tLt77f a^- 
^ SrK»i-5«fi!t* t 6, 7 ^ y ^ywif- #^r±^-f ft 
fciSraSHlPifcSiSS, ^7^Ji^, a/d«*i*IH, yy 

[0010] 0i|x.tf, )t7-f yy^Hic^^xaiico^ 
aSr^Rt-t-S h 7 y ^ 7 y*1f-/1?(r*JV ^T-C- , fc7J> 
fcfr 5 0 K H z a*cO if 77* l> 7 7lf t * 5 . 

[ooii] t^ff'r^^^t-^^fT?©^ ^co 
{Sv^if 77°y 7y"Jiit#:co/is'7, gsettjHfcogtbW^ 
W8©fc*K>ft*fi*Soill£ASHItt*5. -J* 9 h7 
y^7 y"^ y -ft#Srai3e L± 3 it ir&Wrfr, y y 7 y 
oflH^lctS h7 yy^frco«:iSiHjg^5KHz~i 

OKHzgtt/iSfcfc, 5 0 KH z COif 77°!; 77'JH 

SJR-efi, h 7 y y WmmZ-mMlo% 5 1 0 if 

77*/^L;H#S^i:^-r-£frt,\ 'W*tih7y7|| 
»rfl^-coi5tiifI$> 5 V M±;t 7ir y h £TMim & - > ^ 

[0012] yy7y{i'6lcJ:S h7y^«*ff± 
7 y 7 7 ~[5||kT'^7 ^ y h ^|g,L>y>C0 (IE5ft !7(± 2 

77^7 7'^ 7 -fs^-as«*stt * x*i yititi 3 , 

t°- y * 1 01^^ u , ^.{4 5 h 7 y 7 ffEKMS 

[ooi3] ^cofcfe, h y y y iWVHS ^©JSSic^S 
fit, {gv^ftftft J; trflSv^ftjSfe-COjll^SrJIUhi-S 
«t 5 * y? » t n 7 P> 5 ft , ffl fe'ftS $r _h tf 5 fc ft (' (i 

»j/£rr-t3TJi«tit^J!/; < -t-5 ~ t ««tftf, p««»ig 
f^Sv7;'f. * tc 7 co fc ftpgfitffi % * Sft" &tt 

t'6^-^i.>7^ riiJW±H^*^i: LT^fc. 
[0014] h 7 y ^«BKt QrWNBMf£$t\~ 

mm 77X*iii5E\ *>5i, > cijtaw^^ft $ * ^ 
*s fc 5 isK - co ft \z mm 7 7 xcofig^ mfe l t , 

h7^77'77fai-7i;77- K/<yy-8?J#P£fT 

HEft-f 5 fc ft ic , m Sco h 7 y 9 tr- A $r#»J $ 
if 5 7- 7 Bf fi , ~ cr) mto ^ > 7-- 7 f^Mi).;: i ;; : 

L> 7— 7fi#co^t#j7 7Xco|ii^7?{i, 7— y^ftktj: 

5 ISK)^ # 7) C 71 Wjfffe 7 7 X@5£C0 7 ^- — V/< y 
7 V*-fo<-tZ>£-WKhZ> e ^C077ft, b7y?ffi 
Wft#IBB»I^WJ*«i >- X'(S]£7 ^ - K/< y y ftjft 
7i±y y ^ /u*iJfJP7:71 s a^i- 5 E^ib^HiC J; 73ffift 
;j7--'' 7 •; .,y 7 ; ' :.l; < WtoZtlttVi l/7X/)!f/|« 
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[0015] i/ix -f 7 ? COM'^ScOfiij^fi ^yi-y 

^•y— TKof-^^y v^*ffl&fct mc 5 0 kh z xn ? 

k, r^^ llSlfe^cofi^ftr-^^fatf Lfct #@ 
3 6 0 0 r p m i LT 8 3 3 fgCO ft-ZMb 

ft <o , cp u *£co fcoftfifc 7 * y co*# ttg|5#£ £ 

[0016] 

a * co ^ * j^fajg & zMfci-ztcmztez h, tz h<ox\ 
m^mm^^x s %\?-j±(D*-#y hofeK^tSfg 

1-7^ Sr*«S*filt»»S-&5IB 1 cor 7^31- 

imK»T?^^^~?%mmi., ^mYyyy 

COT * ^3. 31- C? t , $ 1 COT ? f-a. £0#»ir£ 

7l(c:J; 1 5B'lcOT^^^J---^^iID]L, f5l (OT7f- 
T^^-y-^lEiljU $ 1 ©TiJ'f-aa:— *£&8N- 

[0017] $ SE»»E*;&» 6 J; 0 , 3t 

tf- A 60 * # y I- {4g t ft * h 7 y y t <D\tLm.-f 30 

® co Hi t> £ @t Sf - > 7VH1 ffl I ic X U - > t'VH- 5 f- y 7° y 
^T'fg k -fyy" y 7 7 motHti&mfcl > 7>JH»i 
IC T m % £ ff V \P/T/E*f ■ > 7VH5] ffl|rC7^fa .-c - 7 £ 

SR$;.ri 7..-7 ,!:- > h B—As^gLt-v- -y-f") m;> 
mxzmfcvyv'/i'mmicx&mmfi'K y 7 y ^kh 
& m o 111 77 & fii £-f s a £ £ w l , # f - a co 

*#y hcofig* h7 ^7{r.S^$-t!r6^M(±-y— jK 
• ••!• 7©^#n'7:-ii , h 7 y y IftHtfeHi^S© 

m 73 m ^ i- 6 « ^ } c f ± m £ ¥ & * m \ ¥ $ * 6 . 40 

[0 0 18] $p>(c, ffifef-yy'MsmLXkcDmMlcx 
^fe'.':nM!h7 J^t'^L 'j-: 7; 7 y y7t5l 2 -7)f->7 

y y^tt, m 2 of->7"y ^mwrn^ia *> , 
m i cot y t ^ 31-y (D&Wimzmfe-f z&m&mtt 

f££ fc *>® 2 cot 7 &W>±ts-&tztf;nx\ f- 

-4?3>- Kn-,MMBr«:K)fls£#, |5]H#(c^i)]lIi|5E# 

[00 19] it. TtW-ji'^ll^Rg^S^Wtf^ h 7 

y 9 ^^^umm^'-it^~^^mk\unm^m so 
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±^noimmmn±mm^io^x. hyy*>?mm 
xnmyyxzmn hy y^^m^-t^ h7?^v7t 
co^iBgj: 19 t>s4u#c.) ^77 ^-yy'mn^-y'^m^ 
&-y— 7$/u—y"xiEmiz.mifc l, ^-^^(i^co^ 

>-7-7f:'7 4 7;,^e77„ 
[0 0 2 0 ] 

[ifeiif'J] J; 7j 7t^S;tt#l2®S^$iaco^-7 

•fe y h <c k'<D&Mmmztotf 6^o«S*lftW-t-5 0 

[0 0 2 1 ] (1) /n- F'7--T«/t 
0 2 tc*«WSrHl(S Lfc3t^7 7 * y SBf— #^co 
/n- K9^Tc07"n 5/ 7S4'^-rc H^*iV^Tx 1 0 it 
*$hBX\ >feT'7 7y§rtfA$tiT)tT'7 7 7cohy 

y 9 \c'&^xmmft±-f 5 it#>(Dytm. ^vyx, ft 

<0, ii^- ^^IHlfct), VF O^tlit 

7y T 5 * k* CO R /Wlf^-fel^ X\ Hi C P U X\ / n - 

9 ^e>«v Fo^sft^-^Mb, 4 liv-y t 

/WD/AX, 3ii777 hn l 0 <n>7 ± — 1l X^Mt 
Yy y*v7Wmt%, ~y > JT/UD/A<Dm?}tek*<Dy 
-#(t-^-rojg*g*IWIU8Si"5AGCt? > 2I±AGC 3 
C0ffl7l£A/D^&Lfc<?CPU 1 iCiSSffix-^^ 
D/A«L77tp7 • 7*S?^/HaiL«>ffi^*SrtT 
4 W ) A/D&D/A37/^^f ( 5 [1A/D&D/ 
Aa7^" ^— 2/j^C0^-— h7t~ • h7y^rV 
^ CO K y ^ y'\t % k *7l M<M L T T 7 ^ a a: - * * Eft 
t5AF/AT Ky-7/<— X\ 6IU/D&D/A37 
- 2 d» 7> CO t° :y y T y ^cOliE^^ftl-?, y --T 
*—9m<n> YyA ^{g^-Sr*BtBi"5 LM K7-T/<-T*fc 
7d „ ^^[5 ROM7t^i R AM 8 « C PUlrt«7 ^ U 

^sraetts-j-s^y c>>7. 

[0 0 2 2] ^(D^J£{Ji|C0-y— ^'Mffitt, CPU1 (7.7; 
577 h 73iT-y— #-e<fe§ 0 if— Jj**ff>gft!!8fc[i 

t A/ 1* CO %ft CPU1 (*] C077 — J^V^-T M-Jl T'ff o T 
^-5o mM^-&W.m^ J £fo V y y 7 fJ <y> hf8^-> 
/< U— 9 CO 7s U -7 > a /U K'75gxAE, ti ± t/A GC 3fflt 

7ty h (4 c p u 1 1*] r-iaa T* # 7£ ^ co -x? , -> y T 

^D/A3y/<-?-4 (Cj; 5CPU1 ^cr)^T'y<4 
[0 0 2 3] (2) CPU1 

R I S C (Reduced Instruction Set Computer) 77 7 

coc p u x\ fajM&mfr '^mx-yy-r L> 



/n— K^TS^Sfcrtj^LTV^CDT" 16*16 = 3 
2 if-y h<DmWtf 15 0ns X'Mfr bISMT'*> 9 , 8 £/ 
K 8 c hWA/DnyA-j'-^rtilLx^a, 
[0 0 2 4] (3) A/D&D/A 9— 2 

8 tf y 7 A/D lidf J; 9 8 c h AT] , 8ch7^f 
+ ^ftft*#£?-* ^^/^Iftl^Mtt 1 - 7 m S Trfc 6 0 
8 t"y hD/ACU c hlliTJ, 3 <i sgS©t h y 

[0 0 2 5] (4) ->!)7/VD/A4 

v-U T/UffiiW&l 2 c h, 8t"-;M)/A3^-^ 10 

frtttv^. -fe hu v^n#rMiii3 ooms t{£js-efc 

-5 o 

[0 0 2 6] (5) AGC 3 

(AF) 317— ff ^/ h 5y*^ (AT) ^.'7 

(sum) «-§-t^ofc#-^-7i?m#sr 
wtT,^ t!^#^-^m#roiE^t: (agc) 

j&U i/yx^-^v-a wy^-^L e di:a 20 

PC«rj&»tt3„ 
[0 0 2 7] (6) 

j* 7" ^ -7- 3 31- 9 ^<DM±WMMmiffl 7L fi 0 . 
7AT'fe5o 

[0 0 2 8] (7) LM Ky-f /<-6 

X\ ^^n-OHrilt^Ky^f^-t-fc^ ft7vt±} 
7j 2 A v./' 7 V^A.. 30 
[0 0 2 9] ( 8 ) ^j-SSR OM 7 , ftffiR AM 8 
CPUltClirtlWROM, RAM#fc6i\ f£tt^i: 

% X h o t^/^*!) M « & & R i: U « i#tt 5- fc 
4 9 \-ti.\ ^/M±ft-tlR AM£ffl^T^£„ 
[0 0 3 0] ( 9 ) R /Wff 9 
R I-' -J -7 * * h n l 0 ii'bCBtfif 

£ tiff D ~C tfi 73 U / 1i b e 1 0«tf>x7 [d 8B$frt 40 
5 ft ^x- 7 ^ SJPi $ T*8S W L T ^ * h n <Z)ttSi*& 
^/W7:i74 o, A F ^7ir yKD§ IbSlftCl&S 
4VF O!6«0>*- <: Kffi£*f£1- 3{f-^&Ul£|5 <bffij£ 

[0 0 3 1] ( 1 0 ) 7 iJ b n l 0 

m?i\t 3 . 54 v*?%m.%?4 7- ? %m%X'* 5 / % 

^ y ol u ^ haz^ y, COB&W 7 7J h v X h 5 „ ii ft W Jfe 
Blflf 7 X^CO— -y !\ 77-' X '-'iM|i|i: : li|,y) a <ds K./U-T- 
-77f T'fMc^li,, 7 7? I- n 1 Ort^iiffWJtfiS^ 

■< yymm^mmztix^z tmm^ym^-^ 4 50 
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^'77 |6l ( ' #K *ftfe ft h <D 1 1£ o T V n 60 ZtDfttoUlsX 
*®M£^Z>Z. kid *9 5j?, h77^-V 

^17- !(J?^fTfott5o *if!)r^tS*^ 

-yy ^5?SrKB1-5fc*^fflc^*t, £>5 Wiv—^ ^ 
CO 7+ #) U is Xw&aia >t<0 fc * (cffl ^ ^ n 5 „ 7. 0 ir > 

Jt^WfetftSJfe^Sr^+y r7W?!L, 7?t#5i-v 

^ t xmmxz h 0 zcq*v y v y 

[0 0 3 2] ±.m&%!>(Dmi$.lc£ '0. / ti Y n 1 0f|5^ 
[c*>5>t-^-7 KA^coff fliAGC 3icJ: >9IEJ!fk£ib 
fcf— ^f-^t ^ 9 , r A/D&D/A 
a ^-'^A/Day/^^-ti^fV^?^ 

[0 0 3 3] 7 ^-7J :vy- -^llKj LTSftWT 5 

ir, AGC 3A»e>ffl^$ft57*— *^fla3Sffi^- (it 
I1AF) *rA/D^Ji:L, f-i /^/Ufltti-^c ^"tT 
rcor-Y y^/Wlei-^^TCPU 1 T-y— #^-X$ 

fe7k» 7 X ^ 7 StU Srff V * A/D & D / A 3 

W<-^- 2 WD/ A 3 >-/^-^(CtH^ t, 7to7f 
^■^^m (it'liAF DRV) , AF/ATK7-f^ 
-scoAF Yy4'<— T>y°lcX <0 7 7; ^I0rt©7 

* - 7j -> > *fr 9 - ^ %wmt % ■ 

[0 0 3 4] |SHi(r. f>7/7 ^'^-7 1 . AGC 3 ti> 

It5t©t\ 7^—77 x y - • •/' ^wi^iriSt/y.^ 
H, AT DRVt LtWA$ilfcfitliAF/AT K 
7^/<--5<7)AT K^'f^-T^CJ;*)^* ho 1 o 
?]<n> by ^y^77fai- ^&SE»rt-6o 'ti^ro 
#iBf±fi)>E7>m^ X'BtI b TWc-f 5o 

[0 0 3 5 ] El 1 ^*«W«)*Jt*fl{-*5ft51>— 
ife::-') 7., y^0^7^1- o 

[0 0 3 6 ] f— /K*K>#< CO I »PSl±C P U 1 f*3g|5 
;>v- :7 7 .'i-i/ft . - ' .'i ' r ."i"itij1fe 7 ;ri 7 .. -SW»y '•' T 
/I'D/ A 4 ^ffll ^ <: 

[0 0 3 7 ] (A) y*—b 
AGC 3/pf>A/D&D/A37^-7-2«A/D- 

x-^^r, AFiiA/D7'P77 2 1 cOA :-,Si/A/ 
Dfflt LT^i- 0 AF^HA/DXa y y2 1 ©AFi 
7lA/D{fi{ii7]!7A F Tf-7-fe >• I- >; 2 7>/-7 tftlSESS 

t & 5 „ 7 CO jJO Si ^ 2 3 7> tH /J T- h tt-f & 2 4 X > : 7 



9 

1-7*— 9A l AF mmt ?r<D 1 ft K> , 7 * - # 7. f— 
[0 0 3 8] iftWBillf^-ett, -I»AFt7t7f-2 

[0039] t=?fi2 4 x^i-7-9 mmwm7 7 

fcfecD^fCTV > pj^y'n -^2 6 CD nrgSflflPfc £ 10 
»ts2 A/D&D/A^y/<-^--260 
A F JfPBti D / A 9 M 2 8 icffi^i $tt6 0 

[0 0 4 0] (b) b?y*yy-9—tf7fc 

m*tma-±7*~ zx-t-tfm t m tfltofc-cfc-s. ag 

C 3^e.A/D&D/AnyA'-^-2«A/D2>/< 

^&ATKIgA/Dyo y? 3 I cOHi^j t Lt^t, A 
miA/D^o 1 <Z)ffi*ttAT^-7-fe y rf'- 

ATiif- 9 £r&3. ATt7irj- h3 2liDC^ 20 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this trans I at ion. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] In the optical information record regenerative apparatus which irradiates a light beam 
and performs informational record playback to the record medium which has two or more 
identifiable code tracks optically The 1st actuator made to move the location of the spot of said 
light beam in the direction which crosses said code track, The 2nd actuator made to move said 
1 st actuator in the direction which carries said 1 st actuator and crosses said code track, A 
seeking means to move to a movement magnitude detection means to detect the movement 
magnitude of said 1 st actuator, and the code track aiming at said light beam, using said 2nd 
actuator, At the time of seeking which drives said 1 st actuator with the output of said movement 
magnitude detection means working [ said seeking means ], and holds said 1st actuator, a 
maintenance means, Said 1 st actuator is driven with the output of said movement magnitude 
detection means in addition to [ of said seeking means ] working. The optical information record 
regenerative apparatus characterized by having an actuator maintenance means to hold said 1 st 
actuator, and making the control-loop band of said actuator maintenance means narrower than 
the control-loop band of a maintenance means at the time of said seeking. 
[Claim 2] A truck error detection means by which the reflected light from said record medium 
detects the amount of location gaps of the spot location of a light beam, and said code track in 
the first half, An amplitude measurement means to measure the signal amplitude of the output of 
said truck error detection means, At the time of the amplitude measurement which drives said 
1st actuator with the output of said movement magnitude detection means working [ said 
amplitude measurement means ], and holds said 1 st actuator, a maintenance means, The optical 
information record regenerative apparatus of the application for patent characterized by making 
the control-loop band of a maintenance means narrower than the control-loop band of a 
maintenance means at the time of said seeking at the time of said amplitude measurement given 
in the 1 st term of the range. 

[Claim 3] In the optical information record regenerative apparatus which irradiates a light beam 
and performs informational record playback to the record medium which has two or more 
identifiable code tracks optically By the actuator made to move the location of the spot of said 
light beam in the direction which crosses said code track, and the reflected light from said 
record medium A truck error detection means to detect the amount of location gaps of the spot 
location of a light beam, and said code track in the first half, The sampling means which carries 
out the sample of the output of said truck error detection means a predetermined sample period, 
A servo control means to calculate the output of said sampling means said predetermined 
sample period, and to drive said actuator said predetermined sample period, The output of said 
sampling means is processed said predetermined sample period. In having a measurement means 
to measure the output of said truck error detection means and making said code track adjust the 
location of the spot of said light beam, it operates said servo control means. The optical 
information record regenerative apparatus characterized by operating said measurement means 
in measuring the output of said truck error detection means. 

[Claim 4] Said measurement means is an optical information record regenerative apparatus 
according to claim 3 characterized by having the memory for measuring the amplitude of said 
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truck error detection means, comparing the output value of said sampling means with the value 
of said memory said predetermined sample period, and changing the numerical variation of said 
memory according to a comparison result. 

[Claim 5] Said numerical variation is an optical information record regenerative apparatus 
according to claim 4 characterized by being an amount proportional to the difference of the 
output value of said sampling means, and the value of said memory. 

[Claim 6] In the optical information record regenerative apparatus which irradiates a light beam 
and performs informational record playback to the record medium which has two or more 
identifiable code tracks optically The 1 st actuator made to move the location of the spot of said 
light beam in the direction which crosses said code track, The 2nd actuator made to move said 
1st actuator in the direction which carries said 1st actuator and crosses said code track, By 
movement magnitude detection means to detect the movement magnitude of said 1 st actuator, 
and the reflected light from said record medium A truck error detection means to detect the 
amount of location gaps of the spot location of a light beam, and said code track in the first half, 
The 1st sampling means which carries out the sample of the output of said truck error detection 
means a predetermined sample period, A servo control means to calculate the output of said 1st 
sampling means said predetermined sample period, and to drive said 1st and 2nd actuators said 
predetermined sample period, With the output of the 2nd sampling means which samples the 
output of a movement magnitude detection means with the period more than said predetermined 
sample period, and said 2nd sampling means The optical information record regenerative 
apparatus characterized by operating said servo control means and operating said movement 
magnitude measurement means to coincidence where it has a movement magnitude 
measurement means to measure the movement magnitude of said 1st actuator and said 2nd 
actuator is stopped. 

[Claim 7] It is the optical information record regenerative apparatus according to claim 6 which 
has the rotation phase counter which shows the rotation phase of the motor made to rotate said 
record medium and said motor, and is characterized by said movement magnitude measurement 
means measuring said movement magnitude synchronizing with the value of said rotation phase 
counter. 



[Translation done.] 
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damages caused by the use of this translation. 

1-This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the optical information record regenerative apparatus which 
performs informational record playback to an information record medium using a laser beam, 
especially, this invention establishes a truck slot in the record medium of the shape of the shape 
of a disk, and a card, and relates to control of the laser-beam spot of the equipment which 
performs informational record playback along this truck. 
[0002] 

[A Prior art and a background] In an optical disk unit, with an objective lens, the semiconductor 
laser as the light source narrows down the light which carries out outgoing radiation to the 
diameter of about 1 micron, and irradiates it on an optical disk. 

[0003] In order to make this optical spot narrowed down small focus on the information record- 
medium side of an optical disk, the feedback loop control usually called a focusing servo is used. 
[0004] Moreover, in order to position an optical spot to the code track on a medium side, the 
feedback loop control called a tracking servo is used. 

[0005] These control loops consist of objective lens actuators which convert the power of the 
output of the amplifier 3. amplifier which amplifies the output of the photosensor 2. photosensor 
which usually receives the reflected light of the following elements and 1 . disk with the control 
stabilization compensator 4. control stabilization compensator pressed down on predetermined 
level, and drive it. 

[0006] The direction position error of a focus of an optical spot and an optical disk side is 
detected, an objective lens is moved to the perpendicular direction of an optical disk side with an 
actuator, and an optical spot is controlled by the quantity of light which receives light with the 
above-mentioned photosensor on a disk side. 

[0007] The direction position error of a truck of the truck on a disk and an optical spot is 
detected, an objective lens is moved along an optical disk side with an actuator, and an optical 
spot is controlled by the quantity of light which receives light with a photosensor similarly on a 
truck. 
[0008] 

[Problem(s) to be Solved by the Invention] However, offset occurs to the position error signal of 
the direction of a focus, and the direction of a truck according to offset, an installation error of 
an optic, etc. which an electrical circuit has in actual equipment, and it has been the failure of 
construction of servo system with a high precision. For this reason, how to adjust offset of a 
position error signal automatically at the time of starting of equipment etc. is considered. Many 
of these approaches add how many kinds of those offset intentionally in a servo loop, and it is 
searching for offset amendment from which the best signal is acquired. For example, sequential 
impression of about 20 steps of the offset is carried out at a focal servo loop, and the amplitude 
of a tracking signal is measured, the offset which gives the greatest tracking error signal 
amplitude is found out, and it adds to a servo loop by considering this as adjustment offset. 
[0009] Moreover, aiming at the miniaturization of equipment, low~cost-izing, and high- 
performance-izing, digitization of the servo circuit of an optical disk is performed briskly in 
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recent years. In a digital servo, A/D conversion of the position error signal acquired from the 
photosensor is carried out, the amount of position errors is evaluated, this numeric value is 
calculated by the digital circuit, the microprocessor, DSP (digital signal processor), etc., and the 
configuration which drives an actuator as a proper driving signal is taken. Although it surely 
becomes a discrete time control in a digital servo, sample spacing cannot be recklessly made 
minutely high in this case from the relation of A/D-conversion time amount and digital-signal- 
processing time amount. 

[0010] For example, even in the tracking servo which needs the fastest processing in an optical 
disk unit, it becomes the sampling frequency of at most about 50kHz. 

[001 1] Then, when performing a digital servo, measurement of the signal amplitude for the 
automatic adjustment at the time of equipment starting becomes difficult for this low sampling 
frequency. That is, since the highest frequency of truck crossing by the eccentricity of a disk is 
set to 5kHz - about 10kHz when it is going to measure a tracking error signal, in the sampling 
frequency of 50kHz, only 10 sample point can be acquired from per [ 5 ] truck crossing wave 
round term. Now, the amplitude value of a truck crossing signal or offset cannot be measured 
correctly. 

[001 2] Moreover, as for truck crossing by disk eccentricity, an optical spot goes to the truck 
(correctly twice) for eccentricity and comes back by one disk revolution. The moment the 
crossing direction is reversed, a tracking error signal cannot reach to amplitude value, and the 
amplitude of a truck crossing signal and offset cannot be too measured correctly with a peak 
with a halfway value. 

[001 3] Therefore, although a policy which supervises the frequency of a truck crossing signal 
and forbids measurement on a low frequency and a high frequency was also considered, in order 
to raise the accuracy of measurement, a measurement authorization frequency could not be 
made large, but increase of adjustment time amount was caused. Moreover, for the reason, 
adjustment precision also needed to reach a compromise to some extent, and had dropped 
controllability ability. 

[0014] Moreover, although it is necessary to make immobilization or a consciousness target 
move an objective lens at the time of above-mentioned truck crossing signal amplitude 
measurement, for that, the location of an objective lens is measured and feedback control is 
performed to a tracking actuator. On the other hand, in order to reproduce or record information 
required as an optical disk unit, at the time of seeking which moves a light beam to a desired 
truck, it is necessary to fix so that this objective lens may not be shaken by vibration by seeking 
migration. However, in immobilization of the objective lens at the time of seeking, since vibration 
by seeking migration is large, it is necessary to make high the Ford back gain of this objective 
lens immobilization. Therefore, in the objective lens fixed feedback control at the time of truck 
crossing signal amplitude measurement, the driving force by the quantization error which surely 
remains by digital control is greatly impressed to an actuator, and an objective lens vibrates 
minutely. Therefore, highly precise truck crossing signal amplitude measurement was difficult. 
[001 5] Moreover, when carried out by the 50kHz same to measurement of the eccentricity of a 
disk as the sampling frequency of a tracking servo, when the eccentricity data for disk 1 rotation 
were memorized, 833 memory was needed as 3600rpm, the rotational frequency occupied the 
part with precious big memory which it has, such as CPU, and memory effectiveness was very 
bad. 
[0016] 

[Means for Solving the Problem and its Function] It is what was made in order that this invention 
might solve the fault and trouble of the above-mentioned versatility. In the optical information 
record regenerative apparatus which irradiates a light beam and performs informational record 
playback to the record medium which has two or more identifiable code tracks optically The 1 st 
actuator made to move the location of the spot of a light beam in the direction which crosses a 
code track, The 2nd actuator made to move the 1st actuator in the direction which carries this 
1 st actuator and crosses a code track, A seeking means to move to a movement magnitude 
detection means to detect the movement magnitude of the 1 st actuator, and the code track 
aiming at a light beam, using the 2nd actuator, The 1st actuator is driven with the output of a 
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movement magnitude detection means working [ a seeking means ]. Have a maintenance means 
at the time of seeking holding the 1 st actuator, and the 1 st actuator is driven with the output of 
a movement magnitude detection means in addition to [ of a seeking means ] working. It has an 
actuator maintenance means to hold the 1 st actuator, and is characterized by making the 
control-loop band of an actuator maintenance means narrower than the control-loop band of a 
maintenance means at the time of seeking. 

[001 7] Furthermore, a truck error detection means by which the reflected light from a record 
medium detects the amount of location gaps of the spot location of a light beam, and a code 
track, The output of a truck error detection means Processing is performed for the output of a 
servo control means to perform an operation for the output of a sampling means and a sampling 
means which carries out a sample a predetermined sample period a predetermined sample period, 
and to drive an actuator a predetermined sample period, and a sampling means, a predetermined 
sample period. It has a measurement means to measure the output of a truck error detection 
means, in making a truck adjust the location of the spot of a light beam, it operates a servo 
control means, and in measuring the output of a truck error detection means, it operates a 
measurement means. 

[001 8] Furthermore, the trouble from the former is solved in operating a servo control means 
and operating a movement magnitude measurement means to coincidence, where the 2nd 
actuator is stopped with a movement magnitude measurement means to measure the movement 
magnitude of the 1 st actuator, with the output of the 2nd sampling means which samples the 
output of a movement magnitude detection means, and the 2nd sampling means with the period 
beyond a predetermined sample synchronization. 

[001 9] Moreover, in the information record regenerative apparatus which irradiates a light beam 
and performs informational record playback to the record medium which has two or more 
identifiable code tracks optically, it has an error signal detection means to detect a tracking 
error signal, and a tracking servo means to irradiate a light beam and to follow an objective lens 
in a code track, and is characterized by making the band of the tracking control loop at the time 
of playback narrower than the band of the tracking control loop at the time of seeking. Then, at 
the time of playback, it follows correctly by the precise servo loop, and an early jump action can 
be attained at the time of seeking. 
[0020] 

[Example] The outline of the whole in regulating automatically, such as offset of the optical 
information record regenerative apparatus by this invention, is explained. 

[0021] (1 ) The block diagram of the hardware of optical-magnetic disc equipment servo system 
which carried out this invention to hardware configuration drawing 2 is shown. The light source 
for 1 0 being mechatronics, and an optical disk being inserted in drawing, and carrying out record 
playback according to the truck of an optical disk, The optical system of an objective lens, the 
sensor for signal processing, etc., and the electric system which processes the signal, The 
mechanical system of the actuator which operates mechanically, a spindle motor, etc. is built in. 
9 is the R/W signal-processing system of reading from the RF signal which is an output signal 
from mechatronics 10, modulating write-in data or outputting a VFO amplitude signal. [ restoring 
to a signal ] 1 is CPU, the whole system containing hardware is controlled, the VFO amplitude 
signal from the R/W signal-processing system 9 is processed, and 4 is serial D/A. 3 is AGC 
which carries out control magnification of the amplitude of servo signals, such as an output of 
the focal error signal and tracking error signal of mechatronics 10, and serial D/A. 2 is the A/D& 
D/A converter which carries out D/A conversion of the electrical-potential-difference data 
according to CPU1 in carrying out A/D conversion of the output of AGC3 ****, and performs 
signal transformation between analog-to-digital one. 5 is the AF/AT driver which carries out 
power amplification of the drive signal of the automatic focus tracking from A/D& D/A converter 
2, and drives an actuator. 6 is a LM driver who amplifies the drive signal for linear motors which 
moves the location of the pickup from A/D& D/A converter 2. The exterior ROM 7 and the 
exterior RAM 8 are memory which memorizes the program used by the memory in CPU1 when 
insufficient, and temporary data. 

[0022] Servo processing of this example is a software servo by CPU1 . It is performing also 
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regulating [ of servo system ] automatically by the firmware processing in almost all the parts 
CPU 1. Since a setup of the threshold level of the comparator for a truck count which is not 
illustrated which needs rapidity, and offset adjustment of AGC3 cannot be processed within 
GPU1, the electrical potential difference has been set to the external device besides CPU1 with 
serial D/A converter 4. Hereafter, it explains, illustrating the detail of each part. 
[0023] (2) Since high-speed processing is possible, the whole system is controlled by CPU1 RISC 
(Reduced Instruction Set Computer) type CPU and the hardware multiplier is built in, 16*16=32 
bit multiplication can perform in 150ns, and builds in the A/D converter of 8 bits and 8ch. 
[0024] (3) All the channel conversion times of 28 bit A/D of A/D& D/A converters are 
1.7microS by time sharing at the time of 8ch input and 8ch scan actuation. 8— bit D/A has 4ch 
output and the settling time for about 3 microseconds. 

[0025] (4) It has serial D/A4 serial-communication form 1 2ch and a 8-bit D/A converter. The 
settling times are 300 microseconds and a low speed. 

[0026] (5) Receive servo sensor output 8ch from AGC3 mechatronics 10, and while generating 
each servo signals, such as (Focus AF) error signal / (Tracking AT) error signal / the total 
quantity of light (SUM) signal, perform normalization (AGO actuation of each servo signal. 
Moreover, a lens position sensor output is received from mechatronics 10, a lens position 
(REMPOJI) signal is generated, and APC is applied to REMPOJI LED which detects a lens 
position. 

[0027] (6) Carry out 2ch possession in portions of the AF/AT driver 5 bridge-type output-power 
operational amplifier, it consists of power amplifier for automatic focus auto tracking, and the 
maximum drive current to an actuator is 0.7A. 

[0028] (7) With the driver of the linear motor which sets up a LM driver 6 lens position, it is the 
driver which drives a voice coil and has maximum output 2A. 

[0029] (8) Although there are built-in ROM and RAM in the exterior ROM 7 and external 
RAM8CPU1, since storage capacity runs short, also outside, it has memory. It is used by 
possible processing also at the low speed which is mainly neither an object for the processing 
sections of a system-control system, nor the real-time operation of a servo. Needing a big 
memory area, even if it is a regulating system, the part which seldom requires rapidity uses 
Exterior RAM. 

[0030] (9) Restore to it and output the regenerative signal from mechatronics 10 in the part for 
processing of R/W signal-processing 9 RF signal, modulate the signal data recorded on the 
optical disk of mechatronics 10 by the RF, and output to the electric system and optical system 
in mechatronics. The signal-processing section which generates the hold value of the VFO 
amplitude required for regulating [ of AF offset ] automatically is also constituted. 
[0031] (10) It is the abbreviated-name mechatronics of mechanical electronics which can equip 
with mechatronics 10, for example, a 3.5 inch magneto-optic disk. It consists of a head of the 
usual magneto-optic disk, a spindle motor for disk rotation, etc. The objective lens which there is 
an optical head same separation optical type [ the ] as what is carried in the usual optical- 
magnetic disc equipment, and is carried in mechatronics 1 0 at the carriage which is a part for 
moving part is movable in the direction of a focus, and the direction of tracking. A focus servo 
and a tracking servo are performed by moving this objective lens. Moreover, carriage and the 
sensor for lens positions which detects the relative location of the direction of tracking of an 
objective lens are formed, since carriage is driven at the time of tracking, it is used, or it is used 
for location immobilization of the objective lens under seeking. Since an objective lens location 
sensor, a call, and a lens position are detected, this sensor is also called a "REMPOJI" sensor. 
The detection approach of this sensor fixes an optical light emitting-receiving element called a 
photo interrupter to the carriage section, and can realize it by putting the gobo which engaged 
with the objective lens on the optical path of a photo interrupter. A linear motor is carried in this 
carriage section, and it operates as the 2nd actuator. 

[0032] The signal from the optical head which is in mechatronics 10 part by the configuration of 
each part of the above turns into a servo signal which AGC3 normalized, and digitizes this servo 
signal with the A/D converter of A/D& D/A converter 2. 

[0033] If a focal servo loop is explained, A/D conversion of the focal error signal (drawing AF) 
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outputted from AGC3 will be carried out, and it will consider as digital value. And based on this 
digital value, the filter operation of servo loop stabilization is performed by CPU1, the result of 
an operation is outputted to the D/A converter of A/D& D/A converter 2, and the focusing 
actuator in mechatronics 10 is driven to an analog signal with AF driver amplifier of conversion 
(drawing AF DRV) 7 and the AF / AT driver 5. 

[0034] Similarly, a tracking loop formation also processes the tracking error signal (drawing AT) 
outputted from AGC3, and is constituted, and it is AT. The signal outputted as DRV drives the 
tracking actuator in mechatronics 10 with AT driver amplifier of the AF/AT driver 5. [ as well as 
a focal servo loop ] These details are clarified by the below-mentioned explanation. 
[0035] The block diagram of the servo-system function in the example of this invention is shown 
in drawing y t 

[0036] Many regulating [ of servo system ] automatically are adjusted on the digital numeric- 
value level of the CPU1 interior. Serial D/A4 which is the exterior a part is used. 
[0037] (A) It is inputted into the A/D-converter part of A/D& D/A converter 2 from the focus 
servo system AGO 3, and the data changed into digital value are shown as AF error A / a D 
value of the AF error A/D block 21. AF error A / D value output of the AF error A/D block 21 
are added with the data and the adder 23 of the AF offset 22, and serves as AF error data by 
which offset adjustment was carried out. The data shown with the monitor point 24 which is the 
output of this adder 23 serve as a base of AF error signal, and the error signal for a focus servo 
or a focus shifts, and is used for monitors, such as detection. 

[0038] In regulating actuation, it shakes in order to set the value of the data of this AF offset 22 
as actually various values and to try it, and the monitor of the amplitude of AT error signal or the 
amplitude of a RF signal is carried out, and the focal best point is found. 
[0039] At least the data shown with the monitor point 24 are calculated with the phase 
compensating filter 25, the multiplication of this data is carried out with the adjustable control 
signal and multiplier 27 of the variable gain adjustable block 26 for loop-gain adjustment, and it is 
outputted to AF drive D/A converter section 28 of A/D& D/A converter 2. 

[0040] (B) It is the configuration same on a tracking servo system basic target as a focus servo 
system. It is inputted into the A/D-converter part of A/D& D/A converter 2 from AGC3, and the 
data changed into digital value are shown as an output of the AT error A/D block 31. The output 
of the AT error A/D block 31 is added with the AT offset data 32 and an adder 33, and serves 
as AT error data by which offset adjustment was carried out. The AT offset 32 performs 
amendment of the offset by the lens location besides DC-offset. 

[0041] In regulating actuation, offset is measured with the signal amplitude at the time of truck 
crossing which appears in the monitor point 34 when making AT offset into zero. According to 
that measured value, AT offset value of the AT offset 32 is determined, at least the data shown 
with the monitor point 34 are calculated with the phase compensating filter 35, the multiplication 
of this data is carried out with the adjustable control signal and multiplier 37 of the variable gain 
adjustable block 36 for loop-gain adjustment, and it is outputted to AT drive D/A converter 
section 38 of A/D& D/A converter 2. The threshold level value of AT binary-ized threshold level 
D/A39 is set up in that case. 

[0042] AT actuator needs to receive the drive of the jump control 40 and REMPOJI servo drive 
other than a tracking servo, and has expressed it with a switch 41 by a diagram. Output of the 
switch 41 A power drive is carried out by AT drive D/A38, and AT actuator is driven. 
[0043] (C) Like a REMPOJI servo-system focus servo system, LP output which shows the lens 
position of AGG3 is digitized in the A/D-converter part of A/D& D/A converter 2, and is used 
as the data of REMPOJI error A/D51 , and LP offset value of the LP offset 52 is added to it with 
an adder 53 by the first rank, and it serves as data of the REMPOJI monitor point 54. Next, the 
phase compensating filter 55 performs an amendment operation, and LP drive offset value from 
LP drive offset 56 is further added with an adder 57, and it is referred to as adjusted REMPOJI 
data at various functional modules. Here, since gain precision is not required, unlike a focus 
servo system, a gain adjustment is not performed. 

[0044] In order to make a truck cross compulsorily in the case of measurement of the amplitude 
of AT error signal, the drive offset 56 of low frequency is added to the output stage of a 
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REMPOJI servo with an adder 57 as drive offset data, and the objective lens is vibrated. 
[0045] (D) The trace offset value by the trace offset 62 is added to the data of trace servo- 
system REMPOJI error A/D51 with an adder 63, they are adjusted, and it considers as the 
monitor point 64, and an amendment operation is carried out with the phase compensating filter 
65, and at least a degree is outputted as an analog value by LM drive D/A68 for linear motors, 
and is used for various functional modules. 

[0046] The trace offset 62 has the function which cancels a part for the eccentricity at the time 
of disk rotation. The spindle rotation synchronous counter counted 1 rotation 100 count extent 
every synchronizing with rotation of the spindle motor of a disk rotation motor is constituted in 
CPU1, the trace offset data which is equivalent to a part for eccentricity synchronizing with a 
spindle rotation synchronous counter at the time of trace is updated, and it becomes the 
REMPOJI signal with which the eccentric component was removed at the monitor point 64. 
[0047] The switch 67 has realized the switch with the output of the phase compensating filter 
65, and the seeking control block 66 like AT servo. And the output of a switch 67 drives the 
linear motor which is inputted into LM drive D/A68 and moves the location of optical system. 
[0048] (E) Call a SUM signal the signal adding all the outputs of the servo sensor divided into 
SUM signal system plurality. A SUM signal is digital-data~ized in the A/D section of A/D& D/A 
converter 2, the threshold level data of binaryHzing of a SUM signal are determined, or AF by 
the SUM signal shifts and determines detection threshold level data. 

[0049] [Explanation of each algorithm] Eccentricity measurement is hereafter explained further 
to a detail, respectively about a coarse control [ in / level / the coarse control in AF offset, fine 
tuning, and / blank detection / AT&SUM offset ], slice level, and blank detection level. 
[0050] (1) AF offset (a coarse control, fine tuning, blank detection level) 

In a regulating functional block diagram ( drawing 1 ), a part required for especially AF offset 
regulating automatically is extracted and shown in drawing 3 . 

[0051] Focal offset regulating automatically is roughly divided into two regulating automatically. 
One is the offset adjustment which made the amplitude of a tracking error signal the index, and 
another is the offset adjustment which made the amplitude of an ID section VFO signal the 
index. The former is called "AF offset regulating automatically by AT signal amplitude", and the 
latter is called "AF offset adjustment by the VFO amplitude." 

[0052] A disk is rotated with constant speed and it performs "AF offset regulating automatically 
by AT signal amplitude" after laser lighting and AF drawing in. Then, "AF offset adjustment by 
the VFO amplitude" is performed in the state of AT drawing in and trace. These two regulating 
automatically are independent modules, and if it performs all regulating automatically, finally AF 
offset by "AF offset adjustment by the VFO amplitude" will be set up. 

[0053] By combining these two AF regulating automatically, it can build AF offset regulating 
[ which can respond ] automatically to some differences of AT-Max and VFO-Max. For example, 
"AF offset regulating automatically by AT signal amplitude" restricts the amount of actually 
shaken AF offset. Or middle level of the offset value of "AF offset regulating automatically by 
AT signal amplitude" and the offset value in "AF offset adjustment by the VFO amplitude" is 
considered as last setting AF offset. 

[0054] Next, detailed explanation of this "AF offset regulating automatically by AT signal 
amplitude" automatically and "AF offset adjustment by the VFO amplitude" is given. 
[0055] (a) AF offset regulating" by "AT signal amplitude 

First, the servo condition at the time of regulating automatically is explained. It is in the 
condition which started to AF servo, and AT actuator for tracking servo adjustment performs 
offset regulating [ of a focus servo ] automatically in the condition of having been held in the 
center by the REMPOJI servo. 

[0056] In a disk signal side, according to the 3 beam method, the spot for tracking is arranged in 
the location [ every / one side / of one truck ] deviated, the photosensor for tracking detection 
receives the primary [ **] light of both sides, and the difference of a sensor output signal serves 
as AT signal, for example. Moreover, the photosensor of quadrisection of the reflected wave by 
the beam of 2 division receives the push pull method, and it makes a tracking error signal AT 
signal. ****** of AT servo controls the location of an objective lens so that the difference of a 
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sensor output signal becomes zero. 

[0057] The amplitude of AT signal receives effect by the function of AGC3. If the normalization 
speed of response of AGC3 is made high, a strain will arise to AT signal under the effect of a 
sum signal. For this reason, it is necessary to carry out the peak hold of the normalization signal, 
i.e., sum signal, of AGC3. Detection of AT signal amplitude needs to be in this peak hold 
condition. 

[0058] Although AT actuator is mostly fixed in the center of the movable range by the REMPOJI 
servo, in order to guarantee that an optical spot crosses a truck at this time, an objective lens is 
vibrated very small. The driving signal of the fixed period of a sine wave is given to a REMPOJI 
servo loop, and an objective lens is vibrated. For example, the period of about 100Hz and 
vibration of about about ten micrometers are generated. As LP drive offset 56, the signal of the 
LP offset 52 is added to this driving signal by the output of LP error A/D51 of drawin g 3 with an 
adder 53, and phase compensation is carried out with the phase compensating filter 55, and it is 
added just before the output to AT drive D/A38 of a REMPOJI servo like the configuration that 
the output signal of LP drive offset 56 can be applied with an adder 57. This is the problem of 
the quantization error by the digital signal of a REMPOJI servo, and is because vibration with 
smoother adding a signal just before the output to AT drive D/A38 can be carried out by adding 
a sine wave as desired value of a REMPOJI servo loop. 

[0059] Moreover, it is necessary to set up the band of a REMPOJI servo narrowly for a smooth 
vibration. On the other hand, since the REMPOJI servo under seeking needs to suppress 
vibration of the objective lens under seeking as much as possible, it is large in a band, that is, 
needs to make gain high. Therefore, the large band of the REMPOJI servo under seeking by jump 
control of a code track is taken, and the configuration which narrows the band of a REMPOJI 
servo in the time of others is taken. This becomes possible because at least that in CPU1 
changes the gain and the filter shape of the phase compensating filter 55 by the time of seeking, 
and the case of being other. In the software servo by the program memorized by ROM which 
used CPU1 , doing in this way does not have any evil, and it is easily realizable. 
[0060] By taking the large band of the REMPOJI servo under seeking, and narrowing the band of 
a REMPOJI servo in the time of others, during seeking, vibration of an objective lens can be 
suppressed as much as possible, the error resulting from vibration of the location of the 
objective lens detected by the truck count and the objective lens of passing speed is abolished, 
and stable seeking is enabled. 

[0061] Moreover, by narrowing a REMPOJI servo band at the time of AF offset regulating 
automatically, the strain of the signal wave form by unnecessary vibration is lost, and the 
amplitude measurement precision of AT signal can be raised with moving smoothly [ can move 
an objective lens smoothly, and a disk without eccentricity can also make truck crossing, and ]. 
[0062] Furthermore, by narrowing REMPOJI servo bands other than the time of seeking, it can 
consider as the configuration which does not give driving force to an actuator superfluously, 
power consumption can be reduced, and generation of heat of an actuator can be suppressed. 
[0063] Below, the adjustment procedure of AF offset regulating automatically by AT signal 
amplitude is explained. The amplitude range of offset impressed to AF servo loop for adjustment 
is decided based on the peak value data of the AF~~S character as an output wave of AF error 
signal measured at the time of AF drawing in. For example, it considers as half [ of a S character 
peak ]. Offset is changed with the resolution which divided the one half of this S character peak 
into eight equally. It measures 1 7 point by plus minus both directions and the zero point. 
[0064] First, as offset zero, the amplitude of AT signal is measured, and the amplitude value and 
offset value are associated and memorized. Next, it changes one step of offset at a time in the 
minus direction with the above-mentioned resolution, and AT signal amplitude value in each step 
and the given offset are associated and memorized. This is performed to within the limits of said 
range, i.e., eight steps. 

[0065] Moreover, it is parallel at this time and maximum distinction of AT signal amplitude is 
performed, and when AT signal amplitude which is less than 80% of maximum during each step 
measurement is measured, the sequence which does not enlarge the absolute value of offset any 
more is taken. This is for preventing a focus condition's deteriorating extremely and a focus 
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separating. 

[0066] Next, again, offset is changed to zero and a plus direction is shortly measured like the 
minus direction. 

[0067] If measurement of all the points is completed, the maximum of AT signal amplitude value 
will be found. And AF offset which gives 80% of amplitude of maximum is computed. The offset 
value which is below these 80% is calculated by the linear interpolation from the offset value of 
order. 

[0068] it considers as setting offset, an average, i.e., the center, of each plus direction and minus 
direction [ 80% of ] fall offset. 

[0069] Finally, offset is gradually changed to the setting offset. Since a focus causes a gap, an 
abrupt change's is not good. Moreover, a focus should just set up the offset value which shifts 
and cuts the 80 above-mentioned% as threshold level of detection. 

[0070] Next, the AT signal amplitude measurement approach is explained. Fundamentally, it 
carries out in a peak hold and bottom hold actuation. Attack/hold property is set up so that the 
average value of peak value or a bottom value can be measured correctly, and so that a noise 
may not be answered steeply. Under the present circumstances, let one half of the difference of 
a peak and a bottom be the amplitude. And it processes to 50kHz servo interrupt timing. Reading 
the output value of AT error A/D31, according to the size relation of difference with peak data 
or bottom data, an attack property subtracts one eighth of difference, and addition and a hold 
property are subtracting 1/1024 of difference. 

[0071] It is parallel to the above processing, and a peak / bottom data is integrated and 
equalized for every 50kHz sample. For example, the data between 1 6.6ms of one-revolution parts 
per one point of impression focus offset at the time of measurement are averaged. 
[0072] Below, a flow chart is used and explained. As well as draw|ng__5 , the flow chart of an 
interrupt module is shown for the flow chart which becomes main [ AT signal amplitude 
measurement by this invention ] in dr awing 4 . 

[0073] For example, suppose that AT signal amplitude at the time of truck crossing was **100. 
Although the detection approach of the peak value which is +100 side is explained here, since 
the detection approach of the negative peak by the side of -100 (bottom) is also easily realizable 
only by taking a sign or size relation into consideration, explanation is omitted. 
[0074] Peak hold processing is started at step 1 (s1). The register for equalization or the register 
of wave-like peak value is initialized first (s1). The register of peak value is a register used as 
the output of peak hold processing of AT error signal, and an addition register is an addition 
register for equalizing a peak hold value by fixed period. The count register of addition shows the 
count which integrated the peak hold value to the addition register. Therefore, average peak 
value is computable by "value of addition registerV'the value of the count register of addition/' 
[0075] In step s3, if a beginning flag is set, the peak hold processing in the interrupt processing 
explained by drawing 5 later will begin. 

[0076] At step s4, in order to carry out time amount waiting until a peak value register 

converges on actual peak value from initial value, the timer for 5ms is started. 

[0077] It judges that 5ms passed at step s5, and then an equalization beginning flag is set at 

step s6. After this, within the interrupt processing shown in drawing 5 , peak hold processing is 

performed succeedingly and addition processing of peak value is started further. 

[0078] The timer which sets up the time amount equalized in step s7 is started, and it is made 

the time-average-ized thing for 1 6.6ms for disk 1 rotation here. Dispersion in the hoop direction 

of a disk can also be equalized by equalizing during disk 1 rotation. 

[0079] If the progress for 1 6.6ms is judged at step s8, a beginning flag will be reset at step s9, 

and the peak hold within interrupt processing and addition processing will be suspended. 

[0080] Then, the average is calculated at step s10. By breaking the value of an addition register 

by the value of the count register of addition, the peak value of an average of the average AT 

signal amplitude between disk 1 rotations is computable. 

[0081] Next, an interrupt processing module is explained using drawing 5 . 

[0082] This interrupt processing is started by 50kHz which is the basic sample frequency of 

servo system. If this module starts within interrupt processing, it will be confirmed first whether 
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the beginning flag has left in step s22. It goes to the return of step s23 until a beginning flag s3 
is set with the Maine flow chart of drawing 4 , and a module is completed. 
[0083] If a beginning flag is set, it will progress to step s24 and peak hold processing will be 
performed. At step s24, the data of AT error A/D31 into which AT error signal is inputted first 
are read, and it compares with the value of AT error A/D31 , and the peak value of a peak value 
register in step s25. If the A/the D value of read AT error A/D31 are larger than peak value, it 
progresses to step s26, and when [ this ] increasing the peak value data of a peak value register, 
actual A/D value will not be made into peak value, but only the differences 1/8 of A/D value, 
and the peak value to last time will make peak value data increase. That is, it is peak value = 
peak value + {(A / D value-peak value) /8} as peak value. 

A ** value is set as a peak value register. Thereby, malfunction of the peak hold by the blemish 
of a disk or the noise can be prevented. 

[0084] On the contrary, hold actuation is performed when A/D value is smaller than peak value. 
In this case, peak value = peak value + {(A / D value-peak value) /1024} 

A ** value is set as a peak value register. That is, malfunction of the peak hold by the blemish of 
a disk or the noise can be prevented by it not only holding peak value data, but carrying out the 
difference of A/D value, and the peak value to last time 1/1024, and reducing peak value slowly 
also at this time. 

[0085] If check the equalization beginning flag s6 and it is not set after actuation of peak value 

finishes, a module is ended at step s29. When it passes along this root, peak value data are 

during the timer period for 5ms which is waiting to converge to actual peak value. 

[0086] If the equalization beginning flag s6 has left, while going to step s30 and integrating the 

value of a peak value register to an addition register, the count register of addition is carried out 

+one, and the count of addition is counted. And interrupt is ended at step s31 . 

[0087] Peak hold processing or addition processing is not performed by that by which a 

beginning flag will be reset if the timer for 16.6ms of the Maine flow chart of drawing 4 passes 

the deadline of (s9), either. 

[0088] Thus, only by the data of the discrete sample point of 50kHz, although AT error signal at 
the time of truck crossing is close to 5 to 10kHz, and the sample frequency of 50kHz, exact peak 
value and a bottom value are deduced, and it becomes possible to measure the amplitude value 
and the offset value of AT error signal after all. Moreover, convergence time amount can also be 
strongly set up in a noise appropriately by having set actuation of peak value to 1/8 or 1/1024 
of a data difference. Thus, by having made it strong in a noise, even if it is a SUM signal with 
very many noises as compared with AT error signal, the amplitude at the time of truck crossing 
can be measured correctly. That is, even if it uses for the amplitude of a SUM signal and offset 
which are a signal adding all the outputs of the servo sensor divided into plurality in the same 
algorithm, a good measurement result can be obtained. 
[0089] (b) AF offset adjustment" by "VFO amplitude 

First, the servo condition at the time of regulating automatically is explained. It carries out in the 
condition of having started to AF servo, AT servo, and the trace servo. 

[0090] It is necessary to hold the amplitude of each bit synchronization signal in a sector of the 
truck of a disk, and the VFO signal of the ID section which is recording the sector address etc., 
in order to obtain this VFO timing, ID reversion system operates normally, and a refreshable 
condition is required in the address. 

[0091] Below, an adjustment procedure is explained. The range of offset impressed to AF servo 

loop for adjustment is decided based on the peak value data of AF-S character measured at the 

time of AF drawing in like the case of above-mentioned (a) "regulate [ AF offset ] automatically 

by AT signal amplitude." For example, it considers as half [ of a S character peak ]. 

[0092] Offset is changed with the resolution which divided the one half of this peak into eight 

equally. It measures 1 7 point by double sign both directions and the zero point. 

[0093] VFO signal amplitude is first measured as offset zero, and amplitude value and an offset 

value are associated and memorized. Next, the above-mentioned resolution of one every step, 

offset is changed in the minus direction, and the offset which gave with the VFO signal amplitude 

value in each step is associated and memorized. This is performed to within the limits of said 
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range, i.e., eight steps. 

[0094] Moreover, it was parallel at this time and maximum distinction of VFO signal amplitude 
was performed, and when the VFO signal amplitude which is less than 80% of maximum during 
each step measurement is measured, the sequence which does not enlarge the absolute value of 
offset any more is taken. This is for preventing a focus condition's deteriorating extremely and a 
focus separating. 

[0095] Next, again, offset is changed to zero and a plus direction is shortly measured like the 
minus direction. 

[0096] If measurement of all the points is completed, the maximum of VFO signal amplitude value 
will be found. And AF offset which gives 80% of amplitude of maximum is computed. The offset 
value which is below these 80% is calculated by the linear interpolation from the offset value of 
order. 

[0097] It considers as setting offset, an average, i.e., the center, of each 80% fall offset of a plus 
direction and the minus direction. Finally offset is gradually changed to the setting offset. Here, 
since a focus causes a gap, an abrupt change's is not good. Moreover, a focus should just set up 
the offset value which shifts and cuts the 80 above~mentioned% as detection threshold level, 
[0098] Below, the VFO signal amplitude measurement approach is explained. This VFO signal 
amplitude measurement is processed by one eighth of 50kHz servo interrupt timing. By the RF 
signal from mechatronics 10, the VFO amplitude data detected by the R/W signal-processing 
system 9 are inputted into CPU1 , are digitized by the A/D converter of CPU1, read VFO 
amplitude data, and integrate and equalize them every 1/8 50kHz sample. For example, the data 
during 10ms per each AF offset point are averaged. 

[0099] Thus, in order to set up the value of AF offset, the coarse control, fine tuning, and blank 
detection level were explained. In this way, middle level of the offset value of "AF offset 
regulating automatically by AT signal amplitude" and the offset value in "AF offset adjustment 
by the VFO amplitude" is considered as last setting AF offset, for example. And while 
memorizing this offset value in memory, it is added to an adder 23 as an output level of the AF 
offset 22 of drawing 1 ■ 

[01 00] (2) AT&SUM offset (a coarse control, slice level, blank detection level) 
Hereafter, the coarse control in AT&SUM offset, slice level, and blank detection level are 
explained to a detail, respectively. In a regulating function, especially, a part required for 
regulating [ of AT offset &SUM offset ] automatically is extracted, and the block configuration is 
shown in drawing 6 . 

[0101] A disk is rotated with constant speed and it performs "AT&SUM offset regulating 
automatically" after AF offset regulating automatically by laser lighting as the light source, AF 
drawing in, and the above-mentioned (1) AF offset by AT signal amplitude. 
[0102] (a) "AT&SUM offset regulating" 

First, the servo condition at the time of regulating automatically is explained. Where AT actuator 
is held in the center by the REMPOJI servo in the condition of having started to AF servo, it 
performs AT&SUM offset regulating automatically. AT signal amplitude receives effect by the 
AGO function. If the normalization speed of response of AGC3 is made high, a strain will arise to 
AT signal under the effect of a sum signal. For this reason, it is necessary to carry out the peak 
hold of the normalization signal, i.e., sum signal, of AGC3. Therefore, in AT error A/D31 , it is 
required to be in this peak hold condition. 

[0103] Although AT actuator is mostly fixed in the center of the movable range by the REMPOJI 
servo, in order to compensate that an optical spot crosses a truck at this time, an objective lens 
is vibrated very small. The driving signal of the fixed period of a sine wave is given to LP drive 
offset 56 at a REMPOJI servo loop, and an objective lens is vibrated. For example, the period of 
about 1 00Hz and vibration of about about ten micrometers are generated. 
[01 04] This driving signal is added just before the D/A output of a REMPOJI servo like the 
configuration of drawing 6 . This is the problem of the quantization error by digitization of A/D, 
and it is because vibration with smoother adding a signal just before a D/A output can be carried 
out rather than it adds a sine wave as desired value of a REMPOJI servo loop. Moreover, it is 
necessary to set up the band of a REMPOJI servo narrowly for a smooth vibration. 
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[0105] Next, an adjustment procedure is explained. The peak and bottom of AT error signal at 
the time of truck crossing are measured from the data of AT error A/D31. The average of peak 
value and a bottom value is considered as AT offset, and this is added to the output of AT error 
A/D31 with an adder 33 within CPU1 (it subtracts on a FARM). 

[01 06] Moreover, in order to set up the threshold level of AT signal binary-ized comparator in 
AGC-IC, measured AT offset value is changed at a convention rate corresponding to hardware, 
and it sets to serial D/A4. 

[01 07] The peak value and the bottom value of a SUM signal at the time of truck crossing are 
similarly measured from the data of SUM-A/D. The average of peak value and a bottom value is 
considered as SUM offset, and this is used for a SUM signal by each module as binary-ized 
threshold level. Since binaryHzation of a SUM signal does not use an external comparator, there 
is no need of setting it as D/A. Moreover, AF by the SUM signal shifts and makes an average 
with a bottom value and a zero level, i.e., the median, the threshold level of detection. 
[0108] Below, an AT&SUM signal offset measuring method is explained. AT signal and a SUM 
signal are the same, and a fundamental measuring method describes them focusing on the case 
of AT signal below. 

[0109] Fundamentally, it operates by the peak hold and bottom hold. Attack/hold property is set 
up so that the above equalization effectiveness and a noise may not be answered steeply. And 
the average of peak value and a bottom value is considered as offset. Moreover, let one half of 
the difference of peak value and a bottom value be the amplitude. This is processed to 50kHz 
servo interrupt timing. 

[01 10] Reading the output value of AT error A/D31, according to the size relation of difference 
with peak data or bottom data, an attack property subtracts one eighth of difference, and 
addition and a hold property are subtracting 1/1024 of difference. 

[01 1 1] It is parallel to the above processing, and a peak / bottom data is integrated and 
equalized for every 50kHz sample. For example, in the present version, the data between 1 6.6ms 
of one-revolution parts per point are averaged. In the case of a SUM signal, the output value of 
AT error A/D31 to read is transposed to SUM-A/D71 . 

[01 1 2] Since an AT&SUM signal offset measuring method is the same as that of the algorithm of 
AT signal amplitude measurement explained by drawing 4 and drawing 5 , detailed explanation is 
omitted. 

[01 13] (3) In an eccentricity measurement regulating function, a part required for especially 
eccentricity measurement is extracted and shown in drawing. _7 . First, a disk is rotated with 
constant speed, the laser as the light source is turned on, and the eccentricity of a disk is 
measured in the condition of not carrying out trace actuation of truck flattery, after AF drawing 
in and AT drawing in. 

[01 1 4] The eccentricity of a disk is in the condition which stopped carriage, and is measured 
with a REMPOJI signal when having applied AT servo. A rotation phase is got to know by the 
rotation synchronous counter of a disk, it synchronizes with this, and the eccentricity of a disk is 
measured and memorized. For example, a part for disk 8 rotation is equalized. Moreover, the 
amount of data for one rotation is about 1 04 pieces. This eccentricity data is used in order to 
cancel a part for eccentricity from a REMPOJI signal so that carriage may not follow 
eccentricity at the time of trace actuation. 

[01 15] In above-mentioned drawing 7 , the amount of trace offset of the trace offset 62 is added 
to the REMPOJI signal of LP error A/D51 with an adder 63 (addition actually turns into that it is 
subtracted), and eccentricity is set up in the form which synchronized with disk rotation. 
[0116] Below, it explains eccentricity measurement regulating automatically. The servo condition 
at the time of regulating automatically is performed in AF and the condition of having drawn to 
AT. Moreover, although it is not indispensable under the situation that there is no extraneous 
vibration, if the vibration from the outside is taken into consideration, it is necessary to fix 
carriage to somewhere. 

[01 1 7] Furthermore, an adjustment procedure is explained. 1 1 0 data tables are cleared. To the 
50kHz timing of 1/4, LP error A / D value of LP error A/D51 are integrated on the table of the 
phase which the rotation synchronous counter of a disk shows. Since a synchronous counter is 
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1/8 which is 50kHz, A / D value data of LP error A/D51 of two samples are gained with one 
phase each. If the time amount for eight rotations passes, it will equalize over the whole table. 
[01 18] Equalization processing is explained first. It asks for the average eccentricity data for 
every phase of disk rotation, and the average for a total phase (i.e., the eccentricity gone 
around) is computed. Since this average becomes a part for DC of an eccentricity data table, it 
subtracts a part for this DC from the eccentricity data of a Gentlemen phase, and let it be the 
eccentricity table the amount of DC is not. 

[01 19] In the above, three kinds of concrete algorithms were explained. Although it is the 
algorithm which processes all in quest of the averages, such as AF offset, AT offset, and 
eccentricity, etc., this invention may not be limited to this algorithm and other algorithms are 
sufficient as it. 
[0120] 

[Effect of the Invention] As explained above, the problem which cannot accelerate the sampling 
frequency in a digital servo, or the problem of a quantization error is solvable with this invention. 
[0121] The precision of amplitude measurement improves by changing the band of the REMPOJI 
servo loop for immobilization of an objective lens, always being able to realize truck crossing, 
even if it is the disk which does not have eccentricity from vibrating an objective lens 
intentionally smoothly in a narrow REMPOJI servo band at the time of measurement of the servo 
signal at the time of truck crossing, and moving smoothly in the time of seeking, and the time of 
others. 

[01 22] Moreover, also in the limited sampling frequency in a digital servo, by the easy memory 
operation for every sample timing, the amplitude of an exact servo signal can be caught and the 
precision of amplitude measurement improves. 

[0123] Moreover, the eccentricity of a disk can be correctly measured by carrying out the 
measurement storage of the REMPOJI signal in the form which synchronized with the sampling 
timing of a digital servo, and synchronized with rotation of a disk. 

[01 24] These can realize a highly precise servo and high density and a large capacity optical disk 
can be realized. Moreover, optic precision, disk precision, or the precision of the adjustment at 
the time of manufacture can be dropped on performing regulating [ which suited the condition of 
a disk, and the device status at that time ] automatically, and equipment can be manufactured by 
low cost. 
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TECHNICAL FIELD 



[Industrial Application] About the optical information record regenerative apparatus which 
performs informational record playback to an information record medium using a laser beam, 
especially, this invention establishes a truck slot in the record medium of the shape of the shape 
of a disk, and a card, and relates to control of the laser-beam spot of the equipment which 
performs informational record playback along this truck. 
[0002] 

[A Prior art and a background] In an optical disk unit, with an objective lens, the semiconductor 
laser as the light source narrows down the light which carries out outgoing radiation to the 
diameter of about 1 micron, and irradiates it on an optical disk. 

[0003] In order to make this optical spot narrowed down small focus on the information record- 
medium side of an optical disk, the feedback loop control usually called a focusing servo is used. 
[0004] Moreover, in order to position an optical spot to the code track on a medium side, the 
feedback loop control called a tracking servo is used. 

[0005] These control loops consist of objective lens actuators which convert the power of the 
output of the amplifier 3. amplifier which amplifies the output of the photosensor 2. photosensor 
which usually receives the reflected light of the following elements and 1. disk with the control 
stabilization compensator 4. control stabilization compensator pressed down on predetermined 
level, and drive it. 

[0006] The direction position error of a focus of an optical spot and an optical disk side is 
detected, an objective lens is moved to the perpendicular direction of an optical disk side with an 
actuator, and an optical spot is controlled by the quantity of light which receives light with the 
above-mentioned photosensor on a disk side. 

[0007] The direction position error of a truck of the truck on a disk and an optical spot is 
detected, an objective lens is moved along an optical disk side with an actuator, and an optical 
spot is controlled by the quantity of light which receives light with a photosensor similarly on a 
truck. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, the problem which cannot accelerate the sampling 
frequency in a digital servo, or the problem of a quantization error is solvable with this invention. 
[0121] The precision of amplitude measurement improves by changing the band of the REMPOJI 
servo loop for immobilization of an objective lens, always being able to realize truck crossing, 
even if it is the disk which does not have eccentricity from vibrating an objective lens 
intentionally smoothly in a narrow REMPOJI servo band at the time of measurement of the servo 
signal at the time of truck crossing, and moving smoothly in the time of seeking, and the time of 
others. 

[01 22] Moreover, also in the limited sampling frequency in a digital servo, by the easy memory 
operation for every sample timing, the amplitude of an exact servo signal can be caught and the 
precision of amplitude measurement improves. 

[0123] Moreover, the eccentricity of a disk can be correctly measured by carrying out the 
measurement storage of the REMPOJI signal in the form which synchronized with the sampling 
timing of a digital servo, and synchronized with rotation of a disk. 

[0124] These can realize a highly precise servo and high density and a large capacity optical disk 
can be realized. Moreover, optic precision, disk precision, or the precision of the adjustment at 
the time of manufacture can be dropped on performing regulating [ which suited the condition of 
a disk, and the device status at that time ] automatically, and equipment can be manufactured by 
low cost. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, the problem which cannot accelerate the sampling 
frequency in a digital servo, or the problem of a quantization error is solvable with this invention. 
[0121] The precision of amplitude measurement improves by changing the band of the REMPOJI 
servo loop for immobilization of an objective lens, always being able to realize truck crossing, 
even if it is the disk which does not have eccentricity from vibrating an objective lens 
intentionally smoothly in a narrow REMPOJI servo band at the time of measurement of the servo 
signal at the time of truck crossing, and moving smoothly in the time of seeking, and the time of 
others. 

[0122] Moreover, also in the limited sampling frequency in a digital servo, by the easy memory 
operation for every sample timing, the amplitude of an exact servo signal can be caught and the 
precision of amplitude measurement improves. 

[01 23] Moreover, the eccentricity of a disk can be correctly measured by carrying out the 
measurement storage of the REMPOJI signal in the form which synchronized with the sampling 
timing of a digital servo, and synchronized with rotation of a disk. 

[0124] These can realize a highly precise servo and high density and a large capacity optical disk 
can be realized. Moreover, optic precision, disk precision, or the precision of the adjustment at 
the time of manufacture can be dropped on performing regulating [ which suited the condition of 
a disk, and the device status at that time ] automatically, and equipment can be manufactured by 
low cost. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, offset occurs to the position error signal of 
the direction of a focus, and the direction of a truck according to offset, an installation error of 
an optic, etc. which an electrical circuit has in actual equipment, and it has been the failure of 
construction of servo system with a high precision. For this reason, how to adjust offset of a 
position error signal automatically at the time of starting of equipment etc. is considered. Many 
of these approaches add how many kinds of those offset intentionally in a servo loop, and it is 
searching for offset amendment from which the best signal is acquired. For example, sequential 
impression of about 20 steps of the offset is carried out at a focal servo loop, and the amplitude 
of a tracking signal is measured, the offset which gives the greatest tracking error signal 
amplitude is found out, and it adds to a servo loop by considering this as adjustment offset. 
[0009] Moreover, aiming at the miniaturization of equipment, low-costHzing, and high- 
performance-izing, digitization of the servo circuit of an optical disk is performed briskly in 
recent years. In a digital servo, A/D conversion of the position error signal acquired from the 
photosensor is carried out, the amount of position errors is evaluated, this numeric value is 
calculated by the digital circuit, the microprocessor, DSP (digital signal processor), etc., and the 
configuration which drives an actuator as a proper driving signal is taken. Although it surely 
becomes a discrete time control in a digital servo, sample spacing cannot be recklessly made 
minutely high in this case from the relation of A/D~~conversion time amount and digital-signal- 
processing time amount. 

[0010] For example, even in the tracking servo which needs the fastest processing in an optical 
disk unit, it becomes the sampling frequency of at most about 50kHz. 

[001 1] Then, when performing a digital servo, measurement of the signal amplitude for the 
automatic adjustment at the time of equipment starting becomes difficult for this low sampling 
frequency. That is, since the highest frequency of truck crossing by the eccentricity of a disk is 
set to 5kHz - about 1 0kHz when it is going to measure a tracking error signal, in the sampling 
frequency of 50kHz, only 1 0 sample point can be acquired from per [ 5 ] truck crossing wave 
round term. Now, the amplitude value of a truck crossing signal or offset cannot be measured 
correctly. 

[001 2] Moreover, as for truck crossing by disk eccentricity, an optical spot goes to the truck 
(correctly twice) for eccentricity and comes back by one disk revolution. The moment the 
crossing direction is reversed, a tracking error signal cannot reach to amplitude value, and the 
amplitude of a truck crossing signal and offset cannot be too measured correctly with a peak 
with a halfway value. 

[001 3] Therefore, although a policy which supervises the frequency of a truck crossing signal 
and forbids measurement on a low frequency and a high frequency was also considered, in order 
to raise the accuracy of measurement, a measurement authorization frequency could not be 
made large, but increase of adjustment time amount was caused. Moreover, for the reason, 
adjustment precision also needed to reach a compromise to some extent, and had dropped 
controllability ability. 

[001 4] Moreover, although it is necessary to make immobilization or a consciousness target 
move an objective lens at the time of above-mentioned truck crossing signal amplitude 
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measurement, for that, the location of an objective lens is measured and feedback control is 
performed to a tracking actuator. On the other hand, in order to reproduce or record information 
required as an optical disk unit, at the time of seeking which moves a light beam to a desired 
truck, it is necessary to fix so that this objective lens may not be shaken by vibration by seeking 
migration. However, in immobilization of the objective lens at the time of seeking, since vibration 
by seeking migration is large, it is necessary to make high the Ford back gain of this objective 
lens immobilization. Therefore, in the objective lens fixed feedback control at the time of truck 
crossing signal amplitude measurement, the driving force by the quantization error which surely 
remains by digital control is greatly impressed to an actuator, and an objective lens vibrates 
minutely. Therefore, highly precise truck crossing signal amplitude measurement was difficult. 
[001 5] Moreover, when carried out by the 50kHz same to measurement of the eccentricity of a 
disk as the sampling frequency of a tracking servo, when the eccentricity data for disk 1 rotation 
were memorized, 833 memory was needed as 3600rpm, the rotational frequency occupied the 
part with precious big memory which it has, such as CPU, and memory effectiveness was very 
bad. 
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OPERATION 



[Means for Solving the Problem and its Function] It is what was made in order that this invention 
might solve the fault and trouble of the above-mentioned versatility. In the optical information 
record regenerative apparatus which irradiates a light beam and performs informational record 
playback to the record medium which has two or more identifiable code tracks optically The 1st 
actuator made to move the location of the spot of a light beam in the direction which crosses a 
code track, The 2nd actuator made to move the 1st actuator in the direction which carries this 
1st actuator and crosses a code track, A seeking means to move to a movement magnitude 
detection means to detect the movement magnitude of the 1 st actuator, and the code track 
aiming at a light beam, using the 2nd actuator, The 1 st actuator is driven with the output of a 
movement magnitude detection means working [ a seeking means ]. Have a maintenance means 
at the time of seeking holding the 1 st actuator, and the 1st actuator is driven with the output of 
a movement magnitude detection means in addition to [ of a seeking means ] working. It has an 
actuator maintenance means to hold the 1st actuator, and is characterized by making the 
control-loop band of an actuator maintenance means narrower than the control-loop band of a 
maintenance means at the time of seeking. 

[001 7] Furthermore, a truck error detection means by which the reflected light from a record 
medium detects the amount of location gaps of the spot location of a light beam, and a code 
track, The output of a truck error detection means Processing is performed for the output of a 
servo control means to perform an operation for the output of a sampling means and a sampling 
means which carries out a sample a predetermined sample period a predetermined sample period, 
and to drive an actuator a predetermined sample period, and a sampling means, a predetermined 
sample period. It has a measurement means to measure the output of a truck error detection 
means, in making a truck adjust the location of the spot of a light beam, it operates a servo 
control means, and in measuring the output of a truck error detection means, it operates a 
measurement means. 

[001 8] Furthermore, the trouble from the former is solved in operating a servo control means 
and operating a movement magnitude measurement means to coincidence, where the 2nd 
actuator is stopped with a movement magnitude measurement means to measure the movement 
magnitude of the 1 st actuator, with the output of the 2nd sampling means which samples the 
output of a movement magnitude detection means, and the 2nd sampling means with the period 
beyond a predetermined sample synchronization. 

[001 9] Moreover, in the information record regenerative apparatus which irradiates a light beam 
and performs informational record playback to the record medium which has two or more 
identifiable code tracks optically, it has an error signal detection means to detect a tracking 
error signal, and a tracking servo means to irradiate a light beam and to follow an objective lens 
in a code track, and is characterized by making the band of the tracking control loop at the time 
of playback narrower than the band of the tracking control loop at the time of seeking. Then, at 
the time of playback, it follows correctly by the precise servo loop, and an early jump action can 
be attained at the time of seeking. 
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EXAMPLE 



[Example] The outline of the whole in regulating automatically, such as offset of the optical 
information record regenerative apparatus by this invention, is explained. 

[0021] (1) The block diagram of the hardware of optical-magnetic disc equipment servo system 
which carried out this invention to hardware configuration drawing 2 is shown. The light source 
for 10 being mechatronics, and an optical disk being inserted in drawing, and carrying out record 
playback according to the truck of an optical disk, The optical system of an objective lens, the 
sensor for signal processing, etc., and the electric system which processes the signal, The 
mechanical system of the actuator which operates mechanically, a spindle motor, etc. is built in. 
9 is the R/W signal-processing system of reading from the RF signal which is an output signal 
from mechatronics 10, modulating write-in data or outputting a VFO amplitude signal. [ restoring 
to a signal ] 1 is CPU, the whole system containing hardware is controlled, the VFO amplitude 
signal from the R/W signal-processing system 9 is processed, and 4 is serial D/A. 3 is AGC 
which carries out control magnification of the amplitude of servo signals, such as an output of 
the focal error signal and tracking error signal of mechatronics 10, and serial D/A. 2 is the A/D& 
D/A converter which carries out D/A conversion of the electrical-potential-difference data 
according to CPU1 in carrying out A/D conversion of the output of AGC3 ****, and performs 
signal transformation between analog-to-digital one. 5 is the AF/AT driver which carries out 
power amplification of the drive signal of the automatic focus tracking from A/D& D/A converter 
2, and drives an actuator. 6 is a LM driver who amplifies the drive signal for linear motors which 
moves the location of the pickup from A/D& D/A converter 2. The exterior ROM 7 and the 
exterior RAM 8 are memory which memorizes the program used by the memory in CPU1 when 
insufficient, and temporary data. 

[0022] Servo processing of this example is a software servo by CPU1 . It is performing also 
regulating [ of servo system ] automatically by the firmware processing in almost all the parts 
CPU 1 . Since a setup of the threshold level of the comparator for a truck count which is not 
illustrated which needs rapidity, and offset adjustment of AGC3 cannot be processed within 
CPU1 , the electrical potential difference has been set to the external device besides CPU1 with 
serial D/A converter 4. Hereafter, it explains, illustrating the detail of each part. 
[0023] (2) Since high-speed processing is possible, the whole system is controlled by CPU1 RISC 
(Reduced Instruction Set Computer) type CPU and the hardware multiplier is built in, 1 6*16=32 
bit multiplication can perform in 1 50ns, and builds in the A/D converter of 8 bits and 8ch. 
[0024] (3) All the channel conversion times of 28 bit A/D of A/D& D/A converters are 
1.7microS by time sharing at the time of 8ch input and 8ch scan actuation. 8-bit D/A has 4ch 
output and the settling time for about 3 microseconds. 

[0025] (4) It has serial D/A4 serial-communication form 12ch and a 8-bit D/A converter. The 
settling times are 300 microseconds and a low speed. 

[0026] (5) Receive servo sensor output 8ch from AGC3 mechatronics 1 0, and while generating 
each servo signals, such as (Focus AF) error signal / (Tracking AT) error signal / the total 
quantity of light (SUM) signal, perform normalization (AGC) actuation of each servo signal. 
Moreover, a lens position sensor output is received from mechatronics 10, a lens position 
(REMPOJI) signal is generated, and APC is applied to REMPOJI LED which detects a lens 
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position. 

[0027] (6) Carry out 2ch possession in portions of the AF/AT driver 5 bridge-type output-power 
operational amplifier, it consists of power amplifier for automatic focus auto tracking, and the 
maximum drive current to an actuator is 0.7A. 

[0028] (7) With the driver of the linear motor which sets up a LM driver 6 lens position, it is the 
driver which drives a voice coil and has maximum output 2A. 

[0029] (8) Although there are built-in ROM and RAM in the exterior ROM 7 and external 
RAM8CPU1 , since storage capacity runs short, also outside, it has memory. It is used by 
possible processing also at the low speed which is mainly neither an object for the processing 
sections of a system-control system, nor the real-time operation of a servo. Needing a big 
memory area, even if it is a regulating system, the part which seldom requires rapidity uses 
Exterior RAM. 

[0030] (9) Restore to it and output the regenerative signal from mechatronics 10 in the part for 
processing of R/W signal-processing 9 RF signal, modulate the signal data recorded on the 
optical disk of mechatronics 1 0 by the RF, and output to the electric system and optical system 
in mechatronics. The signal-processing section which generates the hold value of the VFO 
amplitude required for regulating [ of AF offset ] automatically is also constituted. 
[0031] (10) It is the abbreviated-name mechatronics of mechanical electronics which can equip 
with mechatronics 10, for example, a 3.5 inch magneto-optic disk. It consists of a head of the 
usual magneto-optic disk, a spindle motor for disk rotation, etc. The objective lens which there is 
an optical head same separation optical type [ the ] as what is carried in the usual optical- 
magnetic disc equipment, and is carried in mechatronics 10 at the carriage which is a part for 
moving part is movable in the direction of a focus, and the direction of tracking. A focus servo 
and a tracking servo are performed by moving this objective lens. Moreover, carriage and the 
sensor for lens positions which detects the relative location of the direction of tracking of an 
objective lens are formed, since carriage is driven at the time of tracking, it is used, or it is used 
for location immobilization of the objective lens under seeking. Since an objective lens location 
sensor, a call, and a lens position are detected, this sensor is also called a "REMPOJI" sensor. 
The detection approach of this sensor fixes an optical light emitting-receiving element called a 
photo interrupter to the carriage section, and can realize it by putting the go bo which engaged 
with the objective lens on the optical path of a photo interrupter. A linear motor is carried in this 
carriage section, and it operates as the 2nd actuator. 

[0032] The signal from the optical head which is in mechatronics 1 0 part by the configuration of 
each part of the above turns into a servo signal which AGC3 normalized, and digitizes this servo 
signal with the A/D converter of A/D& D/A converter 2. 

[0033] If a focal servo loop is explained, A/D conversion of the focal error signal (drawing AF) 
outputted from AGC3 will be carried out, and it will consider as digital value. And based on this 
digital value, the filter operation of servo loop stabilization is performed by CPU1, the result of 
an operation is outputted to the D/A converter of A/D& D/A converter 2, and the focusing 
actuator in mechatronics 1 0 is driven to an analog signal with AF driver amplifier of conversion 
(drawing AF DRV) and the AF/AT driver 5. 

[0034] Similarly, a tracking loop formation also processes the tracking error signal (drawing AT) 
outputted from AGC3, and is constituted, and it is AT. The signal outputted as DRV drives the 
tracking actuator in mechatronics 1 0 with AT driver amplifier of the AF/AT driver 5. [ as well as 
a focal servo loop ] These details are clarified by the below-mentioned explanation. 
[0035] The block diagram of the servo-system function in the example of this invention is shown 
in drawing 1 . 

[0036] Many regulating [ of servo system ] automatically are adjusted on the digital numeric- 
value level of the CPU1 interior. Serial D/A4 which is the exterior a part is used. 
[0037] (A) It is inputted into the A/D-converter part of A/D& D/A converter 2 from the focus 
servo system AGO 3, and the data changed into digital value are shown as AF error A / a D 
value of the AF error A/D block 21 . AF error A/D value output of the AF error A/D block 21 
are added with the data and the adder 23 of the AF offset 22, and serves as AF error data by 
which offset adjustment was carried out. The data shown with the monitor point 24 which is the 
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output of this adder 23 serve as a base of AF error signal, and the error signal for a focus servo 
or a focus shifts, and is used for monitors, such as detection. 

[0038] In regulating actuation, it shakes in order to set the value of the data of this AF offset 22 
as actually various values and to try it, and the monitor of the amplitude of AT error signal or the 
amplitude of a RF signal is carried out, and the focal best point is found. 
[0039] At least the data shown with the monitor point 24 are calculated with the phase 
compensating filter 25, the multiplication of this data is carried out with the adjustable control 
signal and multiplier 27 of the variable gain adjustable block 26 for loop-gain adjustment, and it is 
outputted to AF drive D/A converter section 28 of A/D& D/A converter 2. 

[0040] (B) It is the configuration same on a tracking servo system basic target as a focus servo 
system. It is inputted into the A/D-converter part of A/D& D/A converter 2 from AGG3, and the 
data changed into digital value are shown as an output of the AT error A/D block 31 . The output 
of the AT error A/D block 31 is added with the AT offset data 32 and an adder 33, and serves 
as AT error data by which offset adjustment was carried out. The AT offset 32 performs 
amendment of the offset by the lens location besides DC-offset. 

[0041] In regulating actuation, offset is measured with the signal amplitude at the time of truck 
crossing which appears in the monitor point 34 when making AT offset into zero. According to 
that measured value, AT offset value of the AT offset 32 is determined, at least the data shown 
with the monitor point 34 are calculated with the phase compensating filter 35, the multiplication 
of this data is carried out with the adjustable control signal and multiplier 37 of the variable gain 
adjustable block 36 for loop-gain adjustment, and it is outputted to AT drive D/A converter 
section 38 of A/D& D/A converter 2. The threshold level value of AT binary-ized threshold level 
D/A39 is set up in that case. 

[0042] AT actuator needs to receive the drive of the jump control 40 and REMPOJI servo drive 
other than a tracking servo, and has expressed it with a switch 41 by a diagram. Output of the 
switch 41 A power drive is carried out by AT drive D/A38, and AT actuator is driven. 
[0043] (C) Like a REMPOJI servo-system focus servo system, LP output which shows the lens 
position of AGC3 is digitized in the A/D-converter part of A/D& D/A converter 2, and is used 
as the data of REMPOJI error A/D51, and LP offset value of the LP offset 52 is added to it with 
an adder 53 by the first rank, and it serves as data of the REMPOJI monitor point 54. Next, the 
phase compensating filter 55 performs an amendment operation, and LP drive offset value from 
LP drive offset 56 is further added with an adder 57, and it is referred to as adjusted REMPOJI 
data at various functional modules. Here, since gain precision is not required, unlike a focus 
servo system, a gain adjustment is not performed. 

[0044] In order to make a truck cross compulsorily in the case of measurement of the amplitude 
of AT error signal, the drive offset 56 of low frequency is added to the output stage of a 
REMPOJI servo with an adder 57 as drive offset data, and the objective lens is vibrated. 
[0045] (D) The trace offset value by the trace offset 62 is added to the data of trace servo- 
system REMPOJI error A/D51 with an adder 63, they are adjusted, and it considers as the 
monitor point 64, and an amendment operation is carried out with the phase compensating filter 
65, and at least a degree is outputted as an analog value by LM drive D/A68 for linear motors, 
and is used for various functional modules. 

[0046] The trace offset 62 has the function which cancels a part for the eccentricity at the time 
of disk rotation. The spindle rotation synchronous counter counted 1 rotation 1 00 count extent 
every synchronizing with rotation of the spindle motor of a disk rotation motor is constituted in 
CPU1 , the trace offset data which is equivalent to a part for eccentricity synchronizing with a 
spindle rotation synchronous counter at the time of trace is updated, and it becomes the 
REMPOJI signal with which the eccentric component was removed at the monitor point 64. 
[0047] The switch 67 has realized the switch with the output of the phase compensating filter 
65, and the seeking control block 66 like AT servo. And the output of a switch 67 drives the 
linear motor which is inputted into LM drive D/A68 and moves the location of optical system. 
[0048] (E) Call a SUM signal the signal adding all the outputs of the servo sensor divided into 
SUM signal system plurality. A SUM signal is digitahdata-ized in the A/D section of A/D& D/A 
converter 2, the threshold level data of binary-izing of a SUM signal are determined, or AF by 
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the SUM signal shifts and determines detection threshold level data. 

[0049] [Explanation of each algorithm] Eccentricity measurement is hereafter explained further 
to a detail, respectively about a coarse control [ in / level / the coarse control in AF offset, fine 
tuning, and / blank detection / AT&SUM offset ] ? slice level, and blank detection level. 
[0050] (1) AF offset (a coarse control, fine tuning, blank detection level) 

In a regulating functional block diagram ( drawing 1 ), a part required for especially AF offset 
regulating automatically is extracted and shown in drawing 3 . 

[0051] Focal offset regulating automatically is roughly divided into two regulating automatically. 
One is the offset adjustment which made the amplitude of a tracking error signal the index, and 
another is the offset adjustment which made the amplitude of an ID section VFO signal the 
index. The former is called "AF offset regulating automatically by AT signal amplitude", and the 
latter is called "AF offset adjustment by the VFO amplitude." 

[0052] A disk is rotated with constant speed and it performs "AF offset regulating automatically 
by AT signal amplitude" after laser lighting and AF drawing in. Then, "AF offset adjustment by 
the VFO amplitude" is performed in the state of AT drawing in and trace. These two regulating 
automatically are independent modules, and if it performs all regulating automatically, finally AF 
offset by "AF offset adjustment by the VFO amplitude" will be set up. 

[0053] By combining these two AF regulating automatically, it can build AF offset regulating 
[ which can respond ] automatically to some differences of AT-Max and VFO-Max. For example, 
"AF offset regulating automatically by AT signal amplitude" restricts the amount of actually 
shaken AF offset. Or middle level of the offset value of "AF offset regulating automatically by 
AT signal amplitude" and the offset value in "AF offset adjustment by the VFO amplitude" is 
considered as last setting AF offset. 

[0054] Next, detailed explanation of this "AF offset regulating automatically by AT signal 
amplitude" automatically and "AF offset adjustment by the VFO amplitude" is given. 
[0055] (a) AF offset regulating" by "AT signal amplitude 

First, the servo condition at the time of regulating automatically is explained. It is in the 
condition which started to AF servo, and AT actuator for tracking servo adjustment performs 
offset regulating [ of a focus servo ] automatically in the condition of having been held in the 
center by the REMPOJI servo. 

[0056] In a disk signal side, according to the 3 beam method, the spot for tracking is arranged in 
the location [ every / one side / of one truck ] deviated, the photosensor for tracking detection 
receives the primary [ **] light of both sides, and the difference of a sensor output signal serves 
as AT signal, for example. Moreover, the photosensor of quadrisection of the reflected wave by 
the beam of 2 division receives the push pull method, and it makes a tracking error signal AT 
signal. ****** of AT servo controls the location of an objective lens so that the difference of a 
sensor output signal becomes zero. 

[0057] The amplitude of AT signal receives effect by the function of AGC3. If the normalization 
speed of response of AGC3 is made high, a strain will arise to AT signal under the effect of a 
sum signal. For this reason, it is necessary to carry out the peak hold of the normalization signal, 
i.e., sum signal, of AGC3. Detection of AT signal amplitude needs to be in this peak hold 
condition. 

[0058] Although AT actuator is mostly fixed in the center of the movable range by the REMPOJI 
servo, in order to guarantee that an optical spot crosses a truck at this time, an objective lens is 
vibrated very small. The driving signal of the fixed period of a sine wave is given to a REMPOJI 
servo loop, and an objective lens is vibrated. For example, the period of about 1 00Hz and 
vibration of about about ten micrometers are generated. As LP drive offset 56, the signal of the 
LP offset 52 is added to this driving signal by the output of LP error A/D51 of drawing 3 with an 
adder 53, and phase compensation is carried out with the phase compensating filter 55, and it is 
added just before the output to AT drive D/A38 of a REMPOJI servo like the configuration that 
the output signal of LP drive offset 56 can be applied with an adder 57. This is the problem of 
the quantization error by the digital signal of a REMPOJI servo, and is because vibration with 
smoother adding a signal just before the output to AT drive D/A38 can be carried out by adding 
a sine wave as desired value of a REMPOJI servo loop. 
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[0059] Moreover, it is necessary to set up the band of a REMPOJI servo narrowly for a smooth 
vibration. On the other hand, since the REMPOJI servo under seeking needs to suppress 
vibration of the objective lens under seeking as much as possible, it is large in a band, that is, 
needs to make gain high. Therefore, the large band of the REMPOJI servo under seeking by jump 
control of a code track is taken, and the configuration which narrows the band of a REMPOJI 
servo in the time of others is taken. This becomes possible because at least that in CPU1 
changes the gain and the filter shape of the phase compensating filter 55 by the time of seeking, 
and the case of being other. In the software servo by the program memorized by ROM which 
used CPU1, doing in this way does not have any evil, and it is easily realizable. 
[0060] By taking the large band of the REMPOJI servo under seeking, and narrowing the band of 
a REMPOJI servo in the time of others, during seeking, vibration of an objective lens can be 
suppressed as much as possible, the error resulting from vibration of the location of the 
objective lens detected by the truck count and the objective lens of passing speed is abolished, 
and stable seeking is enabled. 

[0061] Moreover, by narrowing a REMPOJI servo band at the time of AF offset regulating 
automatically, the strain of the signal wave form by unnecessary vibration is lost, and the 
amplitude measurement precision of AT signal can be raised with moving smoothly [ can move 
an objective lens smoothly, and a disk without eccentricity can also make truck crossing, and ]. 
[0062] Furthermore, by narrowing REMPOJI servo bands other than the time of seeking, it can 
consider as the configuration which does not give driving force to an actuator superfluously, 
power consumption can be reduced, and generation of heat of an actuator can be suppressed. 
[0063] Below, the adjustment procedure of AF offset regulating automatically by AT signal 
amplitude is explained. The amplitude range of offset impressed to AF servo loop for adjustment 
is decided based on the peak value data of the AF~S character as an output wave of AF error 
signal measured at the time of AF drawing in. For example, it considers as half [ of a S character 
peak ]. Offset is changed with the resolution which divided the one half of this S character peak 
into eight equally. It measures 17 point by plus minus both directions and the zero point. 
[0064] First, as offset zero, the amplitude of AT signal is measured, and the amplitude value and 
offset value are associated and memorized. Next, it changes one step of offset at a time in the 
minus direction with the above-mentioned resolution, and AT signal amplitude value in each step 
and the given offset are associated and memorized. This is performed to within the limits of said 
range, i.e., eight steps. 

[0065] Moreover, it is parallel at this time and maximum distinction of AT signal amplitude is 
performed, and when AT signal amplitude which is less than 80% of maximum during each step 
measurement is measured, the sequence which does not enlarge the absolute value of offset any 
more is taken. This is for preventing a focus condition's deteriorating extremely and a focus 
separating. 

[0066] Next, again, offset is changed to zero and a plus direction is shortly measured like the 
minus direction. 

[0067] If measurement of all the points is completed, the maximum of AT signal amplitude value 
will be found. And AF offset which gives 80% of amplitude of maximum is computed. The offset 
value which is below these 80% is calculated by the linear interpolation from the offset value of 
order, 

[0068] it considers as setting offset, an average, i.e., the center, of each plus direction and minus 
direction [ 80% of ] fall offset. 

[0069] Finally, offset is gradually changed to the setting offset. Since a focus causes a gap, an 
abrupt change's is not good. Moreover, a focus should just set up the offset value which shifts 
and cuts the 80 above-mentioned% as threshold level of detection. 

[0070] Next, the AT signal amplitude measurement approach is explained. Fundamentally, it 
carries out in a peak hold and bottom hold actuation. Attack/hold property is set up so that the 
average value of peak value or a bottom value can be measured correctly, and so that a noise 
may not be answered steeply. Under the present circumstances, let one half of the difference of 
a peak and a bottom be the amplitude. And it processes to 50kHz servo interrupt timing. Reading 
the output value of AT error A/D31 , according to the size relation of difference with peak data 
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or bottom data, an attack property subtracts one eighth of difference, and addition and a hold 
property are subtracting 1/1 024 of difference. 

[0071] It is parallel to the above processing, and a peak / bottom data is integrated and 
equalized for every 50kHz sample. For example, the data between 1 6.6ms of one-revolution parts 
per one point of impression focus offset at the time of measurement are averaged. 
[0072] Below, a flow chart is used and explained. As well as draw , the flow chart of an 
interrupt module is shown for the flow chart which becomes main [ AT signal amplitude 
measurement by this invention ] in drawing 4 . 

[0073] For example, suppose that AT signal amplitude at the time of truck crossing was **100. 
Although the detection approach of the peak value which is +100 side is explained here, since 
the detection approach of the negative peak by the side of -100 (bottom) is also easily realizable 
only by taking a sign or size relation into consideration, explanation is omitted. 
[0074] Peak hold processing is started at step 1 (s1 ). The register for equalization or the register 
of wave-like peak value is initialized first (s1). The register of peak value is a register used as 
the output of peak hold processing of AT error signal, and an addition register is an addition 
register for equalizing a peak hold value by fixed period. The count register of addition shows the 
count which integrated the peak hold value to the addition register. Therefore, average peak 
value is computable by "value of addition register'V'the value of the count register of addition/' 
[0075] In step s3, if a beginning flag is set, the peak hold processing in the interrupt processing 
explained by drawing 5 later will begin. 

[0076] At step s4, in order to carry out time amount waiting until a peak value register 

converges on actual peak value from initial value, the timer for 5ms is started. 

[0077] It judges that 5ms passed at step s5, and then an equalization beginning flag is set at 

step s6. After this, within the interrupt processing shown in drawing 5 , peak hold processing is 

performed succeedingly and addition processing of peak value is started further. 

[0078] The timer which sets up the time amount equalized in step s7 is started, and it is made 

the time-average-ized thing for 16.6ms for disk 1 rotation here. Dispersion in the hoop direction 

of a disk can also be equalized by equalizing during disk 1 rotation. 

[0079] If the progress for 1 6.6ms is judged at step s8, a beginning flag will be reset at step s9, 
and the peak hold within interrupt processing and addition processing will be suspended. 
[0080] Then, the average is calculated at step s10. By breaking the value of an addition register 
by the value of the count register of addition, the peak value of an average of the average AT 
signal amplitude between disk 1 rotations is computable. 
[0081] Next, an interrupt processing module is explained using drawing 5 . 
[0082] This interrupt processing is started by 50kHz which is the basic sample frequency of 
servo system. If this module starts within interrupt processing, it will be confirmed first whether 
the beginning flag has left in step s22. It goes to the return of step s23 until a beginning flag s3 
is set with the Maine flow chart of drawing 4 , and a module is completed. 
[0083] If a beginning flag is set, it will progress to step s24 and peak hold processing will be 
performed. At step s24, the data of AT error A/D31 into which AT error signal is inputted first 
are read, and it compares with the value of AT error A/D31 , and the peak value of a peak value 
register in step s25. If the A/the D value of read AT error A/D31 are larger than peak value, it 
progresses to step s26, and when [ this ] increasing the peak value data of a peak value register, 
actual A/D value will not be made into peak value, but only the differences 1/8 of A/D value, 
and the peak value to last time will make peak value data increase. That is, it is peak value = 
peak value + {(A / D value-peak value) /S} as peak value. 

A ** value is set as a peak value register. Thereby, malfunction of the peak hold by the blemish 
of a disk or the noise can be prevented. 

[0084] On the contrary, hold actuation is performed when A/D value is smaller than peak value. 
In this case, peak value = peak value + {(A / D value-peak value) /1 024} 

A ** value is set as a peak value register. That is, malfunction of the peak hold by the blemish of 
a disk or the noise can be prevented by it not only holding peak value data, but carrying out the 
difference of A/D value, and the peak value to last time 1/1024, and reducing peak value slowly 
also at this time. 
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[0085] If check the equalization beginning flag s6 and it is not set after actuation of peak value 

finishes, a module is ended at step s29. When it passes along this root, peak value data are 

during the timer period for 5ms which is waiting to converge to actual peak value. 

[0086] If the equalization beginning flag s6 has left, while going to step s30 and integrating the 

value of a peak value register to an addition register, the count register of addition is carried out 

+one, and the count of addition is counted. And interrupt is ended at step s31. 

[0087] Peak hold processing or addition processing is not performed by that by which a 

beginning flag will be reset if the timer for 16.6ms of the Maine flow chart of drawing 4 passes 

the deadline of (s9), either. 

[0088] Thus, only by the data of the discrete sample point of 50kHz, although AT error signal at 
the time of truck crossing is close to 5 to 10kHz, and the sample frequency of 50kHz, exact peak 
value and a bottom value are deduced, and it becomes possible to measure the amplitude value 
and the offset value of AT error signal after all. Moreover, convergence time amount can also be 
strongly set up in a noise appropriately by having set actuation of peak value to 1/8 or 1/1 024 
of a data difference. Thus, by having made it strong in a noise, even if it is a SUM signal with 
very many noises as compared with AT error signal, the amplitude at the time of truck crossing 
can be measured correctly. That is, even if it uses for the amplitude of a SUM signal and offset 
which are a signal adding all the outputs of the servo sensor divided into plurality in the same 
algorithm, a good measurement result can be obtained. 
[0089] (b) AF offset adjustment" by "VFO amplitude 

First, the servo condition at the time of regulating automatically is explained. It carries out in the 
condition of having started to AF servo, AT servo, and the trace servo. 

[0090] It is necessary to hold the amplitude of each bit synchronization signal in a sector of the 
truck of a disk, and the VFO signal of the ID section which is recording the sector address etc., 
in order to obtain this VFO timing, ID reversion system operates normally, and a refreshable 
condition is required in the address. 

[0091] Below, an adjustment procedure is explained. The range of offset impressed to AF servo 

loop for adjustment is decided based on the peak value data of AF~S character measured at the 

time of AF drawing in like the case of above-mentioned (a) "regulate [ AF offset ] automatically 

by AT signal amplitude." For example, it considers as half [ of a S character peak ]. 

[0092] Offset is changed with the resolution which divided the one half of this peak into eight 

equally. It measures 1 7 point by double sign both directions and the zero point. 

[0093] VFO signal amplitude is first measured as offset zero, and amplitude value and an offset 

value are associated and memorized. Next, the above-mentioned resolution of one every step, 

offset is changed in the minus direction, and the offset which gave with the VFO signal amplitude 

value in each step is associated and memorized. This is performed to within the limits of said 

range, i.e., eight steps. 

[0094] Moreover, it was parallel at this time and maximum distinction of VFO signal amplitude 
was performed, and when the VFO signal amplitude which is less than 80% of maximum during 
each step measurement is measured, the sequence which does not enlarge the absolute value of 
offset any more is taken. This is for preventing a focus condition's deteriorating extremely and a 
focus separating. 

[0095] Next, again, offset is changed to zero and a plus direction is shortly measured like the 
minus direction. 

[0096] If measurement of all the points is completed, the maximum of VFO signal amplitude value 
will be found. And AF offset which gives 80% of amplitude of maximum is computed. The offset 
value which is below these 80% is calculated by the linear interpolation from the offset value of 
order. 

[0097] It considers as setting offset, an average, i.e., the center, of each 80% fall offset of a plus 
direction and the minus direction. Finally offset is gradually changed to the setting offset. Here, 
since a focus causes a gap, an abrupt change's is not good. Moreover, a focus should just set up 
the offset value which shifts and cuts the 80 above~mentioned% as detection threshold level. 
[0098] Below, the VFO signal amplitude measurement approach is explained. This VFO signal 
amplitude measurement is processed by one eighth of 50kHz servo interrupt timing. By the RF 
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signal from mechatronics 10, the VFO amplitude data detected by the R/W signal-processing 
system 9 are inputted into CPU1, are digitized by the A/D converter of CPU1, read VFO 
amplitude data, and integrate and equalize them every 1/8 50kHz sample. For example, the data 
during 10ms per each AF offset point are averaged. 

[0099] Thus, in order to set up the value of AF offset, the coarse control, fine tuning, and blank 
detection level were explained. In this way, middle level of the offset value of "AF offset 
regulating automatically by AT signal amplitude" and the offset value in "AF offset adjustment 
by the VFO amplitude" is considered as last setting AF offset, for example. And while 
memorizing this offset value in memory, it is added to an adder 23 as an output level of the AF 
offset 22 of drawing 1 . 

[01 00] (2) AT&SUM offset (a coarse control, slice level, blank detection level) 
Hereafter, the coarse control in AT&SUM offset, slice level, and blank detection level are 
explained to a detail, respectively. In a regulating function, especially, a part required for 
regulating [ of AT offset &SUM offset ] automatically is extracted, and the block configuration is 
shown in drawing 6 . 

[0101] A disk is rotated with constant speed and it performs "AT&SUM offset regulating 
automatically" after AF offset regulating automatically by laser lighting as the light source, AF 
drawing in, and the above-mentioned (1) AF offset by AT signal amplitude. 
[0102] (a) "AT&SUM offset regulating" 

First, the servo condition at the time of regulating automatically is explained. Where AT actuator 
is held in the center by the REMPOJI servo in the condition of having started to AF servo, it 
performs AT&SUM offset regulating automatically. AT signal amplitude receives effect by the 
AGO function. If the normalization speed of response of AGC3 is made high, a strain will arise to 
AT signal under the effect of a sum signal. For this reason, it is necessary to carry out the peak 
hold of the normalization signal, i.e., sum signal, of AGC3. Therefore, in AT error A/D31 , it is 
required to be in this peak hold condition. 

[01 03] Although AT actuator is mostly fixed in the center of the movable range by the REMPOJI 
servo, in order to compensate that an optical spot crosses a truck at this time, an objective lens 
is vibrated very small. The driving signal of the fixed period of a sine wave is given to LP drive 
offset 56 at a REMPOJI servo loop, and an objective lens is vibrated. For example, the period of 
about 1 00Hz and vibration of about about ten micrometers are generated. 
[0104] This driving signal is added just before the D/A output of a REMPOJI servo like the 
configuration of drawing 6 . This is the problem of the quantization error by digitization of A/D, 
and it is because vibration with smoother adding a signal just before a D/A output can be carried 
out rather than it adds a sine wave as desired value of a REMPOJI servo loop. Moreover, it is 
necessary to set up the band of a REMPOJI servo narrowly for a smooth vibration. 
[01 05] Next, an adjustment procedure is explained. The peak and bottom of AT error signal at 
the time of truck crossing are measured from the data of AT error A/D31 . The average of peak 
value and a bottom value is considered as AT offset, and this is added to the output of AT error 
A/D31 with an adder 33 within CPU1 (it subtracts on a FARM). 

[01 06] Moreover, in order to set up the threshold level of AT signal binary-ized comparator in 
AGC-IC, measured AT offset value is changed at a convention rate corresponding to hardware, 
and it sets to serial D/A4. 

[01 07] The peak value and the bottom value of a SUM signal at the time of truck crossing are 
similarly measured from the data of SUM-A/D. The average of peak value and a bottom value is 
considered as SUM offset, and this is used for a SUM signal by each module as binary-ized 
threshold level. Since binary-ization of a SUM signal does not use an external comparator, there 
is no need of setting it as D/A. Moreover, AF by the SUM signal shifts and makes an average 
with a bottom value and a zero level, i.e., the median, the threshold level of detection. 
[0108] Below, an AT&SUM signal offset measuring method is explained. AT signal and a SUM 
signal are the same, and a fundamental measuring method describes them focusing on the case 
of AT signal below. 

[0109] Fundamentally, it operates by the peak hold and bottom hold. Attack/hold property is set 
up so that the above equalization effectiveness and a noise may not be answered steeply. And 
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the average of peak value and a bottom value is considered as offset. Moreover, let one half of 
the difference of peak value and a bottom value be the amplitude. This is processed to 50kHz 
servo interrupt timing. 

[01 1 0] Reading the output value of AT error A/D31 , according to the size relation of difference 
with peak data or bottom data, an attack property subtracts one eighth of difference, and 
addition and a hold property are subtracting 1/1024 of difference. 

[01 1 1] It is parallel to the above processing, and a peak / bottom data is integrated and 
equalized for every 50kHz sample. For example, in the present version, the data between 1 6.6ms 
of one-revolution parts per point are averaged. In the case of a SUM signal, the output value of 
AT error A/D31 to read is transposed to SUM-A/D71 . 

[01 1 2] Since an AT&SUM signal offset measuring method is the same as that of the algorithm of 
AT signal amplitude measurement explained by drawing 4 and drawing 5 , detailed explanation is 
omitted. 

[01 13] (3) In an eccentricity measurement regulating function, a part required for especially 
eccentricity measurement is extracted and shown in drayying 7 . First, a disk is rotated with 
constant speed, the laser as the light source is turned on, and the eccentricity of a disk is 
measured in the condition of not carrying out trace actuation of truck flattery, after AF drawing 
in and AT drawing in. 

[01 1 4] The eccentricity of a disk is in the condition which stopped carriage, and is measured 
with a REMPOJI signal when having applied AT servo. A rotation phase is got to know by the 
rotation synchronous counter of a disk, it synchronizes with this, and the eccentricity of a disk is 
measured and memorized. For example, a part for disk 8 rotation is equalized. Moreover, the 
amount of data for one rotation is about 1 04 pieces. This eccentricity data is used in order to 
cancel a part for eccentricity from a REMPOJI signal so that carriage may not follow 
eccentricity at the time of trace actuation. 

[01 15] In above-mentioned d rawing 7 , the amount of trace offset of the trace offset 62 is added 
to the REMPOJI signal of LP error A/D51 with an adder 63 (addition actually turns into that it is 
subtracted), and eccentricity is set up in the form which synchronized with disk rotation. 
[01 1 6] Below, it explains eccentricity measurement regulating automatically. The servo condition 
at the time of regulating automatically is performed in AF and the condition of having drawn to 
AT. Moreover, although it is not indispensable under the situation that there is no extraneous 
vibration, if the vibration from the outside is taken into consideration, it is necessary to fix 
carriage to somewhere. 

[01 1 7] Furthermore, an adjustment procedure is explained. 1 10 data tables are cleared. To the 
50kHz timing of 1/4, LP error A ./ D value of LP error A/D51 are integrated on the table of the 
phase which the rotation synchronous counter of a disk shows. Since a synchronous counter is 
1/8 which is 50kHz, A / D value data of LP error A/D51 of two samples are gained with one 
phase each. If the time amount for eight rotations passes, it will equalize over the whole table. 
[01 1 8] Equalization processing is explained first. It asks for the average eccentricity data for 
every phase of disk rotation, and the average for a total phase (i.e., the eccentricity gone 
around) is computed. Since this average becomes a part for DC of an eccentricity data table, it 
subtracts a part for this DC from the eccentricity data of a Gentlemen phase, and let it be the 
eccentricity table the amount of DC is not. 

[01 1 9] In the above, three kinds of concrete algorithms were explained. Although it is the 
algorithm which processes all in quest of the averages, such as AF offset, AT offset, and 
eccentricity, etc., this invention may not be limited to this algorithm and other algorithms are 
sufficient as it. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the servo-system regulating block diagram of the optical-magnetic disc 
equipment which carried out this invention. 

[Dra wing 2 ] It is the hardware block diagram of the optical-magnetic disc equipment which 
carried out this invention. 

[Drawing 3] It is the AF offset regulating block diagram of the optical-magnetic disc equipment 
which carried out this invention. 

[Drawing 4] It is the flow chart of tracking signal amplitude measurement. 

[Drawing 5] It is the flow chart of the tracking signal amplitude measurement which showed a 

part of flow chart of drawing 4 to the detail. 

[Drawing 6 ] It is the AT&SUM offset regulating block diagram of the optical-magnetic disc 
equipment which carried out this invention. 

[Drawjng 7] It is the eccentric measurement block diagram of the optical-magnetic disc 
equipment which carried out this invention. 
[Description of Notations] 

1 CPU 

2 A/D& D/A Converter 

3 AGC 

5 AF/AT Driver 
1 0 Mechatronics 

21 AF Error A/D 

22 AF Offset 

25 Phase Compensating Filter 
28 AF Drive D/A 

31 AT Error A/D 

32 AT Offset 

35 Phase Compensating Filter 
38 AT Drive D/A 
51 LP Error A/D 
56 LP Drive Offset 
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